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. Descripti n 

FIELD OF THE INVENTION 

ff 10001] The present Invention relates to a photosensitiv lithographic printing plate, and in particular to such that is 
suited for imaging with a laser light 

BACKGROUND OF THE INVENTION 

10 [0002] Conventionally, as the photosensitive lithographic printing plate, there have been widely used so-called PS 
plates comprising a hydrophilic support and an oleophilic photosensitive resin layer provided on the support Plate 
making witii such a plate has usually been carried out by a masked (planar) exposure wHh use of a litii film, foltowed 
by elimination of non-Image areas by dissolutton. 

[0003] In recent years, digital technologies witti which intage infonmation is electronically processed, stored and 
IS outputted with a computer is prevailing. To cope witti such digital technok)gies, a variety of image outputUng processes 
have been devetoped for practical use. As a result, tiie computer-to-plate (CTP) technok)gy tiiat modulates a highly 
directional light such as a laser beam in accordance wHh digitized Inri^ge infomnation for scanning exposure to direcUy 
prepare a printing plate without using a litii film is eagerly demanded. Hence, the development of a photosensitive 
lititogrephic printing plate adapted to tiie CTP technofogy is a significant technical target ' 
20 [0004] For such photosensitive lithographic printing plates suited for scanning exposure, a structure comprising a 
hydrophiric support and prevkJed thereon an oleophilic photosensitive resin layer (which will be refenBd to as a pho- 
tosensitive layer hereinafter) capable of generating an active species such as a radical or Brdnsted add by laser 
exposure has been proposed, and is already available In the maricet A negative or positive type lithographic printing 
plate can be obtained by exposing such a photosensitive litiiographte printing plate to a scanning laser light modulated 
25 by digital information to generate such active species, causing a physical or chemical change in the photosensitive 
layer to make tiie layer insoluble or soluble by tiie action of tiie species, and subjecting tiie plate to a subsequent 
development processing. 

[OOOq In particular, tiie negative type photosensitive littiographic printing plate comprising a hydrophilic support and 
provided thereon a photo-polymerizable photosensitive layer containing a photo polymerizatbn initiator excelling in 

30 photographic speed, an etiiylenically unsaturated compound capable of addition polymerization, a polymer binder 
soluble in an alkaline developer, and an oxygen-shielding protective layer which may be provided according to need 
Is endowed witii a potential of becoming a plate having desirable printing characteristics due to its various advantageous 
features including an excellent productivity, simple processing, and a high resolution as well as a superior ink-receptivity. 
[OOOS] Conventionally, In order to make a printing plate durable for long run lengths, urettiane resins have been used 

35 as the binder as described in Japanese Patent Publication Nos. 120040/1995, 120041/1995, 120042/1995 and 
12424/1996, Japanese Patent taid-Open Nos. 287944/1988, 287947/1988 and 271741/1989. etc. However, tiiese 
patent specifications include no description on tiie imaging with laser scanning exposure at all. On tiie other hand, 
Japanese Patent Application No. 116232/1999 describes a litiiographtc printing plate comprising a uretiiane binder 
suited for laser scanning exposure, but tiiis type of litiiographto printing plate is not satisfactory in printing durability 

40 and productivity. Specifically, when tiie scanning speed Is raised for a higher productivity, tiie amount of exposure 
energy per unit area con-espondingly reduces to cause tiie discrimination between tiie exposed and tiie unexposed 
areas to reduce whereby tiie image area tends to be attacked by tiie alkaline ingredient in tiie developer, leading to 
Insufficient printing durability. 

45 SUMMARY OF THE INVENTION 

[0007] The object of tiie invention is to provide a photosensitive littiographic printing plate which overcomes tiie 
above-mentioned shortcomings in tiie conventional technologies, is capable of fonnlng a highly durable printing plate, 
suited for scanning exposure witii laser, capable of high speed image recording, and provMed witii a high productivity! 
so [0008] As a result of an extensive investigatfon. tiie present inventora have found ttiat tiie object cited above can be 
achieved by using, as tiie polymer binder for tiie photosensitive layer, a urettiane resin whteh has an aliphatic cyclte 
structure having a cart)oxylic group as a substituent direcUy or Indirectiy attached to said structure as the component 
imparting a developability to said urethane resin. 

[0009] Accordingly, tiie invention provWes a photosensitive littiographic printing plate comprising a support and a 
55 photosensitive layer provided ttiereon, said photosensitive layer comprising a polyuretiiane resin binder having an 
aliphatic cyclic structure which has a carboxyl group as a substitoent direcUy or indirectiy attached to said structure. 
[0010] A f ature f tiie ph tos nsitive litiiographic printing plate of tii inv ntion is to use such a urethane resin as 
a polymer binder as comprising an alicycric structure having a carboxyl group directly or Indirectiy attached tiiereto as 
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a substituent imparting an alkalMevelopabUity to said urethane resin. By th use of such a binder, the photosensitiv 
lithographic printing ptate of the invention Is Imparted with a sufficient printing durability as well as a high productivity 
even with exposure conditions of low irradiation energy per unit area. 

[0011] Although the mechanism with which the advantageous feature of the Invention te developed Is not darffied 
yet. it Is assumed that th Introduction ofa highly water-repeilent cyclic hydrocarbon structure near th carboxyllcacid 
group prev nts the penetration of the developer, ttius giving rise to a high printing durability, in contrast to the conven- 
tionally known urettiane binders whereby the developer penetrates Into the Image area obtained by an exposure of a 
relatively small irradiation energy. Due to such a mechanism, printing plates witii both of a high productivity and a high 
printing durability can be obtained. 

DETAILED DESCRIPTION OF THE INVErfTION 

10012] In the following, the photosensitive layer of the photosensitive lltiiographic printing plate will be described in 
detail. 

Polymer Binder] 

[0013] First of all, the polymer binder characterizing the invention will be described. 

[0014] The polymer binder for use in the photosensitive layer of tiie photosensitive lithographic printing plate of tiie 
invention comprises a polyuretfiane resin binder containing an allcydic structure having a cariboxyl group directiy or 
indlrectiy attached thereto. 

[001 5] Preferable polyurettiane resins in the invention can be obtained by ttie reaction of a compound containing an 
allcydic structure and two groups selected from carboxyl, hydroxy! and -NHR^ groups (wherein represents a hy- 
drogen atom or a substituted or unsubstituted monovalent hydrocarix)n group of 1 to 20 carbon atoms) witii a diiso- 
cyanate compound. 

[001 6] As the compound containing an allcydic strudure and two groups selected from cart>oxyl, hydroxyi and -NHR^ 
group (wherein R^ represents a hydrogen atom or a sut>stituted or unsubstituted monovalent hydrocart)on group of 1 
to 20 carbon atoms), those represented by formula (I) are prefenred. 



(In the fonmula. A represents an (n+2) -valent hydrocarbon group of 3 to 80 carbon atoms having a substituted 
or unsubstituted aliphatic cydic structure; each of X's rspresents Independently a hydroxyi group or -NHR^ (R^ repre- 
sents a hydrogen atom or a substituted or unsubstituted monovalent hydrocarilxin group of 1 to 20 carbon atoms.); 
and n represents an integer of from 1 to 5. 

[0017] The (n+2)-valent hydrocarbon group of 3 to 80 carbon atoms having a substituted or unsubstituted allcydic 
strudure and represented by A In formula (I) Includes tiie compound in which a (n<i'2)-valent hydrocart)on group Is 
fonned by eliminating {r\*2) hydrogen atoms attached to arbitrary carbon atoms of a compound containing an allcydic 
strudure such as cydopropane. cydopentane, cyclohexane, cycioheptane, cydooctane, cyclodecane, dicyclohexyl. 
tercyclohexyl, nort)omane, decahydronaphthalene, pertiydrofluorene. tricyclo[5.2.1.02*^decane, adamantane. quad- 
racycline. congressane, cubane. splro[4.4]octane. cyclopentene, cydohexene, cydoheptene, cycloodene, cy- 
dodecene, cydohexadlene. cydoheptadiene, cydoodadiene, cycioheptatriene, cyclodecatriene, cydooclatetraene, 
nort)omylene, octahydronaphthalene. blcydo[2.2.1]heptadiene. bicyclo[4.3.0Jnonadlene, dicydopentadlene, hexahy- 
droanthracene or spiro[4.5]decadiene. 

[0018] Any one or more carbon atoms of the compound having an allcydic strudure may be replaced witii a hetero 
atom selected from nitrogen, oxygen or sulfur. 

[0019] From the viewpoint of printing durability, group A is preferably a 5- to 8-membered monocydic aliphatic hy- 
drocarbon group, a condensed polycydtc aliphatic hydrocarbon group comprising up to 4 rings, a spiroallphatic hydro- 
carbon group or an ensemble of aliphatic hydrocarix>n rings. 

[0020] As the substituent. monovalent non-metallic atom groups other than hydrogen are typical such as a halogen 
atom (-F. -Br, -CI or -I), an allcoxy group, an aryloxy group, an alkyKhi group, an arytthio group, an alkyldlthio group, 
an aryldittii group, an N,N-dlalMamino group, an N,N-diarylamlno group, an N-alkyl-N-arylamln group, an acyl xy 



X— a-(cooh) 



n 



X 
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group, a carbamoyloxy group, an N-aOcylcarbamoyloxy grup, an ^4-arylcarbamoyloxy group, an N,N-diaIkylcarbainoy- 
loxy group, an N,N-diafytcart)amoyloxy group, an I^IkyM-arylcarfoarnoyioxy group, an aUcylsuKoxy group, an aryl- 
sulfoxy group, an acytthio group, an ac^lamino group, an N-aDcylacylamino group, an N-aryla^antfno group, a ureido 
group, an N'-aOcytureido group, an N*. N*-<iialkytureido group, an N'-aryturaido group, an hr-diarylureido group, an N** 

« alkyl-N'-arylureldo group, an N-a!kylureido group, an N-arylureldo group, an N'-aIky»-N-aIkyIureldo group, an N*-aIkyl-N- 
aryiureido group, an N\ N'-dialkyi-N-alkytureido group, an N*.N'-diatkyl-N-arytureido group, an N'-aryl-N-alkytureldo 
group, an N*-aryl-^4-aryture^do group, an N*.N'-diaryl-N-aIkylureido group, an hr.N'-diaryt-N-aryturaido group, an N*- 
alkyl-N'-aryl-IM-allcylureldo group, an N'-alkyt-hr-aryl-f4-arylureido group, an aDcoxycartxinytemiilno group, an aryloxy* 
cartwnylamino group, an N-aUcyl-N-alkoxycarfoonylamino group, an IM-allcyt-N-aryfc)xycartx>nylamlno group, an N-ar- 

10 yt-N-allcoxycart)onytafnino group, an N-aryl-N-aryloxycartxmylamino group, a fbrmyl group, an acyf group, a carbxyl 
group and the oonjugate base group thereof, an alkoxycart)onyt group, an aryloxycartxmyl group, a cart)amoyt group, 
an N-alkylcarbamoyI group, an N.N-dialkylcarbamoyt group, an N-arytcart)anioyl group, an N,f4-diarytcart>amoy1 group, 
an N-aIlcyt-N-arylcart>amoy1 group, an alkylsulfinyl group, an arylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl 
group, a sulfb (-SO3H) group and the conjugate base group thereof, an alkoxysulfbnyt group, an aryloxysulfbnyl group, 

15 a sulfinamoyi group, an N-alkylsulfinanfKiyl group, an N,N-dialkylsuffinamoyl group, an N-arylsuHInamoyl group, an N. 
N-dlarylsulfinamoyI group, an N-allcyt-N-ary!sulflnamoyf group, a sutfamoyl group, an N-alkylsul^mru)yt group, an N.N- 
dialkylsulfamoyl group, an N-arylsulfamoyI group, an N,N*diarytsulfamoyl group, an N-alkyi-N-arylsutfemoyI group, an 
N-acylsuifemoyI group and the conjugate base group thereof, an N-alkyteutfonytsul^oyl group [-S0^NHS02(aIkyf)] 
and the conjugate base group thereof, an N*arylsulfonylsulfamoyl group [-S02NHS02(aryl)] and the oonjugate base 

20 group thereof, an N-alkylsulfonytcarbamoyI group [-C0NHS02(aikyl)] and the oonjugate base group thereof, an N- 
arylsulfbnylcarbamoyl group [-C0NHS02(aryl)J and the conjugate base group thereof, an alkoxysllyt group [-Si(0- 
alkyOal. an aryloxysityt group [-Si(0*aryl)^, a hydroxysilyl group [-Si(0H)3] and the conjugate base group thereof, a 
phosphono group (-PO3H2) and the conjugate base group thereof, a dialkylphosphono group [-PO3(alky02l» a diaryl- 
phosphono group [-P03(aryl)2l, an alkylarylphosphono group [-PQ3(alkyl)(aryl)l, a monoalkylphosphono group [-PO3H 

25 (aOcyO] and the conjugate base group thereof, a monoarytphosphono group [-P03H(aryl)] and the conjugate base group 
thereof, a phosphonoxy group (-OPO3H2) and the conjugate base group thereof, a dlalkylphosphpnoxy group [-OPO3 
(alkyl)2l. a diarylphosphonoxy group[-OP03(aryl)2l, an alkylarylphosphonoxy group I-OPO3(alky0(ary0]. a monoalkyl- 
phosphonoxy group (-0P03H(aIkyl)) and the conjugate base group thereof, a nrranoarylphosphonoxy group [-OPO3H 
(aryl)] and the conjugate base group thereof, a cyano group, a nitro group, a dialkylboryl group [-B(alkyt)2]. a diarylboryl 

30 group [-B{aryl)2), an alkylarylboryi group [-B(aIkyO(aryl)]. a dlhydroxybloryl group l-B(OH)2J and the oonjugate base 
group thereof, an alkylhydroxyboryl group [-B(alkyl)(OH)] and the conjugate base group thereof, an arylhydroxyboiyl 
group [-B(aryl) (OH) and the conjugate base group thereof, an alkyi group, an aryl group, an alkenyl group and an 
alkynyl group. 

[0021] Preferable substKuents include a halogen atom, an alkyI group, an aikoxy group, an aryfoxy group, an aryl 
35 group, an alkenyl group and an alkynyl group. 

[0022] In formula (1). X represents a hydroxyl group or an -NHR^ group wherein represents a substituted or 
unsubstituted monovalent hydrocarbon group of 1 to 20 carbon atoms. 

[0023] As the hydrocarbon group of 1 to 20 carbon atoms, an alkyI group, an aryl group, an alkenyl group and an 
alkynyl group are Included. 

40 [0024] The substituted which B} may have Includes those enumerated as the one which A may have. 

[0025] Due to the ease of synthesis, each of A' s is preferably a hydroxyl group or an amino group independently of 
each other. And more preferably at least one of A's Is a hydroxy! group, whk:h is still more preferably a primary hydroxyl 
group. 

[002q Symbol n represents an integer of 1 to 5. From the viewpoint of printing durability, n is preferably 1 to 3. more 
<5 preferably equal to 1 . • 

[0027] In the following, specific examples of preferable compounds represented by fonmula (I) will be listed, however, 
the Invention is not restricted to those at all. 
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[0028] On rm retyp softh stmctur s derived from th comp undsrepr s ntedbyf rmula (I) may b contain d 
in the urethane resin bind r. 
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[0029] Though the urethan resin polymer forth Invention can be synthesized only from a di^ocyanate compound 
and a compound represented by formula (I), it can be usually synthesized with use of one or more still other dlol 
compounds. 

{0030] Although appropriately detemnined depending on the structure, the design of th photosensith^e layer, and 
other factors, the total content of th repeating unit represented by formula 0) In the urethane resin polymer obtained 
from such combinations of compounds preferably lies in the range of from 1 to 50 mol%. more preferably from 10 to 
50 mol%. and still more preferably from 20 to 50 mol% based on the total molar quantity of the polymer used. 
[0031] From the viewpoint of developability and printing durability, the urethane resin binder for the invention pref- 
erably has a desirable molecular weight and add value. Though the molecular weight and the add value are adjusted 
in consideration of pH of a developer, composition of a developer, performance necessary for a printing plate, and the 
like, the molecular weight of the urethane resin binder is. as GPC value in terms of polystyrene, from 5,000 to 500,000, 
preferably from 1 0.000 to 300.000. more preferably from 20,000 to 1 50.000. In the case of the molecular weight being 
less than 5.000, printing durability gets worse, in the case of the molecular weight being no less than 500. 000, devel- 
opability gets worse and stain is generated. The acid value of the urethane resin binder is from 0.1 to 10.0 meq/g, 
preferably from 0.3 to 6.0 meq/g. more preferably from 0.6 to 3.0 meq/g. In the case of the add value being less than 
0.1 meq/g, stain is generated because of bad developability. In the case of the acid value being no less than 6.0 meq/ 
g. printing durability gets worse. 

[0032] Any diisocyanate compound and diol compound known In the'art which are Jointly used with a compound 
represented by formula (I) can be employed without any special restriction. 

Specifically, those given in Kobunshi Deta Handobukku - Kiso Hen (Polymer Data IHandbook - Fundamentals) edited 
by The Sodety of Polymer Sdence. Japan, published by Baifukan Co., Ltd. in 1986. Such a diisocyanate compound 
as well as a diol compound that is used in conjunction with a compound represented by formula (I) may be used 
Individually or in combination of two or more of them. 

[0033] Specific examples of the diisocyanate compound indude aromatic diisocyanates such as 2.4-tolylenediiso- 
cyanate. the dimer of 2.4-tolylenedilsocyanate, 2,6-tolylenediisocyanate, p-xylylenediisocyanate, m-xylyleneditsocy- 
anate, 4.4'-diphenylmethanediisocyanate, 1,5-naphthylenediisocyanate, and 3,3'-dimethylbiphenyl-4.4'-dlisocyanate; 
aliphatic diisocyanateis such as hexamethylenedlisocyanate, trimethylhexamethylenedlisocyanate. lysine diisocy- 
anate, and dimerized add diisocyanates; aiicydic diisocyanates such as isopholonediisocyanate. 4.4'-methytenebis 
(cyclohexylisocyanate), methylcydohexane-2,4-(or 2,6-)diisocyanates, and 1,3-(isocyanatemethyl)cydohexane; the 
reaction products of a diol and a diisocyanate such as the additton product of 1 mol of 1, 3-butylene glycol with 2 mots 
of tolylenediisocyanate. 

[0034] Specific examples of the diol compound include ethylene glycol, diethylene glycol, triethylene glycol, tetrae- 
thylene glycol, propylene glycol, dipropytene glycol. poiy(ethylene glycol), poly(propyiene glycoQ, neopentyl glycol, 

1.3- butylene glycol. -I.e-hexanedlol, 2-butene-1.4-diol. 2.2.4-trimethyl-1,3-pentanedlol. 1,4-bls-^hydroxyethoxycy- 
clohexane, cydohexanedimethanol. tricyciodecanedimethanol. hydrogenated bisphenol A, hydrogenated bisphenol F. 
ethylene oxide adducts of bisphenol A, propylene oxide adducts of bisphenol A. ethylene oxide adducts of bisphenol 
F, propylene oxide adducts of bisphenol F, ethylene oxide adducts of hydrogenated bisphenol A, propylene oxide 
adducts of hydrogenated bisphenol A, hydroquinone dihydroxyethyl ether, p-xylylene glycol, dihydroxyethylsutfone, 
bis(2-hydroxyethyl)-2,4-tolylene dicarit>amate, 2.4-tolylene-bls(2-hydroxyethyt carbamide), bis(2-hydroxyethyO-m-xy- 
lylene dicarfoamate, bis(2-hydroxyethyl) isophthalate. 1,3-propanedlol. 1.4-butanediol. 1. 5-pentanediol. 1. 6-hexane- 
diol, 1,7-heptanediol, 1,8-octanediol. 2-butene-1 ,4-dioi, cis-2-butene-1,4-diol. trans-2-butene-1,4-diol. catechol, resor- 
cin. hydroquinone. 4-methylcatechol, 4-t-butylcatechoi. 4-acetylcatechol. 3-methoxycatechol. 4-phenylcatechol, 
4-methylresorcin, 4-ethylresorcln, 4-t-butylresorcin. 4-hexylresordn, 4-chlororesorctne, 4-benzylresordn, 4-acetylre- 
sorcin. 4-carbomethoxyresordn, 2-methylresorcln, 5-methylresorcln, t-butylhydroquinone. 2, 5-di-t-butylhydroqulnone, 
2,5-di-t-amylhydroquinone. tetramethylhydroqulnone. tetrachlorohydroquinone. methylcarbaminohydroquinone, meth- 
ylureMohydroquinone. methylthiohydroqulnone. benzonorbomene-3,6-dk)i, bisphenol A. bisphenol S, 3.3'-dichlorobi- 
sphenol S. 4.4*-dihydroxybenzophenone, 4,4*-dihydroxybiphenyl, 4.4-thiodiphenol. 2.2'-dihydroxydiphenylmethane. 

3.4- bis(p-hydroxyphenyl)hexane. 1.4-bis(2-(p-hydroxyphenyl)propyObenzene. bis(4-hydroxyphenyl)methylamine, 
1,3-dihydroxynaphthaiene. 1.4-dihydroxynaphthalene. 1 .5-dihydroxynaphthalene. 2,6-dihydroxynaphthaIene, 1.5-di- 
hydroxyanthraquinone, 2-hydroxybenzyl alcohol, 4-hydroxybenzyl alcohol, 2-hydroxy-3,5-di-t-butylbenzyl alcohol, 
4-hydroxy-3,5-di-t-butylbenzyl alcohol. 4-hydroxyphenethyl alcohol, 2-hydroxyethyl-4-hydroxy benzoate. 2-hydroxye- 
thyl-4-hydroxyphenyl acetate, resorctn mono-2-hydroxyethy1 ether, and various polyether diol compounds such as pen- 
taethyiene glycol, hexaethylene glycol, heptaethylene glycol, octaethylene glycol, di-1,2-propy1ene glycol. tr1-1,2-pro- 
pylene glycol. tetra-1.2-propylene glycol. hexa-1.2-propylene glycol. di-1.3-propylene glycol, tri-1.3-propylene glycol. 
tetra-1 .3-propylene glycol, di-1 .3-butylene glycol, tri-1 .3-butytene glycol, hexa-1 .3butylene glycol, poly(ethylene glycoO 
s with average molecular weights of 1.000, 1.500, 2.000. 3.000, and 7.500, poly(propylene giycoQs with average mo- 
I cular weights of 400. 700. 1 .000, 2.000. 3,000 and 4.000, PTMG 650. PTMG1000. PTMG20000, PTMG 3000, New- 
pole PE-61, Newpole PE-62. Newpole PE-64. Newpol PE-68. N wpol PE-71. Newpole PE-74. Newpol PE-75, 
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Newpole PE-78. Newpol PE-108. Newpote PE-128. Newpole 8PE-20. Newpole BPE-20F, Newpole BPE-20NK. New- 
pole BPE-20T, Newpole BPE-20G. Newpole BPE^, Newpole BPE^. Newpole BPE-IOO. Newpole BPE-180. New- 
pole BP-2R Newpol BPE-23P. Newpol BPE^P, Newpole BPE-SP, Newpole 50HB-1 00. Newpole 50HB-260 New- 
pole 50H&400. Newpole 50HB.660. N wpol 50HB-2000andNewpole50HB-5100(PMTGandNewpol areproducts 
of Sanyo Ch mlcal Industries, Ltd.), and polyester diol compounds and polycarbonate did compounds. 
[0035] Also, diol compounds having a cartwxyl group can be Jointly used such as 3,5-dlhydroxybenzolc add. 2,2-bis 
(hydroxymethyl)proplonlc add. 2.2.bls (2-hydroxyethyl)proplonlc add. 2,2.bls(3-hydroxypropy1)proplonlc add. bls(hy- 
droxymethyl)acetlc add. bis(4-hydroxyphenyOacetic add, 2.2.bls(hydroxynrwthyl)laclic add. 4.4.bis(4-hydroxyphenyl) 
pentanolc add. tartaric add, N.N-dlhydroxyethylglydn. and N,N-bls(2.hydroxyethyl)-3<arboxy-propionamlde. 
[0036] Further, the following compounds can be used. Aliphatic diamine compounds such as ethylenedlamine. pro- 
pylenediamine. tetramethylenediamine, pentamethylenediamine, hexamethytenediamine. heptamethylenedlamlne, 
octamethylenedlamlne. dodecamethylenediamine. propane-1.2-dlamine. bls{3-amlnopropyOmethylamine, 1,3-bls 
(3-amlnopropyl)tetramethylslloxane, piperazine. 2.5-djmethylpiperazlne, N-(2-amlnoethyf)plperazine. 4-amlno- 
2.2-6.6-tetramethylplpera2ine. N.N-dlmethylethylenediamine, lysine. L^^ystine. and Isophoronedlamine; aromatic di- 
amine compounds such as o-phenylenedlam!ne. m-phenylenedlamlne, p-phenylenediamine. 2,44olylenedlamine. 
benzidine, o-ditoluidine, o-dlanisidlne. 4-nitro-nvphenylenediamine, 2.5-dimethoxy-p-phenylenedlamine, bis-(4-ami- 
nophenyl)sulfone, 4-cart)oxy-o-phenylenediamine. 3-cart)oxy^n-p^nylenedlamlne, 4.4'HJiamlnophenyl ether, and 
1.8-naphthalenediamlne: heterocydlc amine compounds such as 2-aminolmldazole. 3-amlnotriazole. 5-amino-1H- 
tetrazole, 4-aminopyrazoIe. 2-amlnobenzlmlda2ole. 2-amlno-5-cari5oxytriazole. 2.4-dlamino-6-methyl-s-triazlne, 
2,6-dlamlnopyridine, L-histidlne. DL-triptophane. and adenine; aminoalcohols or aminophenols such as ethanolamlne.' 
N-methylethanolamlne. N-ethylethanolamine. 1-amino-2-propanol. 1-amino-3-propanol. 2-aminoethoxyethanol! 
2-aminothioethoxyethanol, 2-amlno-2-methyH-propanol. p-aminophenol, m-amlnophenol. o-amlnophenol, 4-methyl^ 
2.aminophenol, 2-chloro-4.aminophenol, 4-methoxy-3-aminophenol, 4-hydroxybenzylamine, 4-amino-1-naphthol. 
4-amlnosalicyllc acid. 4-hydroxy-N-phenylgllclne. 2-amlnobenzyl alcohol. 4-ammophenethyl alcohol. 2.cart)oxy-5.ami- 
no-1-naphthol. and L-tyroslne. 

[0037] To cap the unreacted terminal isocyanate group with an alcohol having a radical polymerizable group in the 
polymer synthesis for the purpose of reaction termination is prefenred since a urethane polymer which exhibits an 
improved printing durability can be prepared. Alcohols having a radical polymerizable group include 2-hydroxyethyl 
(meth)acrylate. 2.hydroxypropyl (meth)acrylate. 2-hydroxy.3-chloropropyl (meth)ac»ylate. 2-hydroxy-3-ailyloxypropyl 
(metti)acrylate, 2-hydroxy.3-phenoxypropyl (metii)acrylate. 4-hydroxybutyl (metii)acrylate. glycerol diacrylate, glycerol 
acrylate methacrylate, glycerol dimethacrylate. pentaerithritol triacrylate. and tris(aciyloyloxyethyl) isocyanurate. 
[0038] The urethane binder In tfie Invention may be used individually, or in combination of two or moro thereof. 
Further, one or more of conventionally known polymer binders may be added to prepare blends. When such a blend 
Is used, the conventional polymer binder is added in 1 to 60% by weight, preferably 1 to 40% by weight, more preferably 
1 to 20% by weight of the total amount of binder. As the conventionally known polymer binder, any material known in 
the art may be used without spedal restriction, preferably Induding binders having an acrylate main chain, urethane 
binders, and acetal-modlfled poly{vlnyl alcohp!)s (e.g.. butyral resins). 

[0039] Next. Ingredients for the photosensitive layer except the polymer binder will be described. 
[0040] The photosensitive ingredient for image fomiatfon and used in ttie photc^ensitive layer of ttie lithographic 
pnnting plate of the invention may be of either positive type or negative type, but negative type photosensitive Ingre- 
dients are more suited for the Invention. Although such negative type photosensitive systems Include a combination 
of an agent generating an add by light or heat wltti a compound capable of undergoing an add-catalyzed cross-linking 
reaction, and a combination of a photo- or heat-polymerization Initiator with a compound having an ethylenically un- 
saturated bond capable of radical addition polymerizatfon. particulariy preferable photosensitive layere are photo- or 
heat-polymerizable photosensitive ones containing at least a photo- or heat-polymerization initiator and a compound 
having an etiiylenically unsaturated bond capable of radical addition polymerizatfon. 

[0041] Moreover, tiie photosensitive lithographic printing plate of ti^e Invention Is spedally suited for the plate-making 
by a direct imaging using a laser with an ernissfon wavelength of from 300 to 1 .200 nm. and achieves a higher printing 
durability than the conventional littiographic plates. 

[Photo- or Heat-polymerizable Negative Type Photosensitive Layer] 

[0042] The particulariy preferable photosensitive layer for the photosensitive llthographfo printing plate of ttie inven- 
tion contains, as Its essential Ingredients, a polyuretiiane resin binder associated witti the invention, a photo- or heat- 
polymerization Initiator and an ethylenically unsaturated compound capable of addition polymerization (hereinafter 
referred to as addition polymerizable compound). To the photosensitive layer of this type, maybe added a co-sensitizer, 
a coloring agent, a plasticizer, a polymerizatfon inhibit r, and th r additives. 
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[Addition P lymerizable Compound] 

[0043] Th addition polymerizable compound used for the photo-orheati>olym 

layer and having at least one ethylenically unsaturated double bond Is selected from compounds having at least one. 
preferably two or more, temninal ethylenically unsaturated bonds. Such compounds, which are well known In the related 
Industrial fields, can be applied to the invention without any special restriction. Those compounds can take chemical 
forms such as monomer, (He-polymer, i.e., dimer, trtmer and oligomer, mixtures as well as copolymers thereof. Exam- 
ples of the monomer and the copolymer thereof include an unsaturated carboxylic add (e.g., acrylic add, methacrylic 
add, Itaoonic add, crotonlc add. Isocrotonic add or maleic acid), the ester and amide of such carboxylic add, among 
which preferable compounds are the ester of an unsaturated carboxylic add with an aliphatic polyvalent alcohol, and 
the amide of an unsaturated cartx)xylic acid with an aliphatic polyvalent amine compound. Also, the addition reaction 
product of an unsaturated carboxylkc acid ester or amide both having a nudeophilic substituent such as a hydroxyl 
group, amino group or a mercapto group with a mono- or poly-functional isocyanate or epoxide, or the dehydrating 
condensation reaction product of an unsaturated cart>oxylic acid ester or amide both having a nudeophilic substituent 
such as a hydroxyl group, amino group or a mercapto group with a mono-or poly-functional cart>oxytic acid can be 
preferably used. Further, the product obtained by the addition reaction between an unsaturated carboxylic add ester 
or amide having an electrophilic substituent such as an isocyanate;.group or an epoxy group and a mono- or poly- 
functional alcohol, amine or thiol, and one obtained by the "substitution reaction using an unsaturated carboxylic add 
ester or amide with a mono- or poly-functional alcohol, amine or thiol can be preferably used. As still other examples, 
the products obtained by similar readions whereby the unsaturated carboxylic add is replaced to an unsaturated 
phosphonic add, styrene or vinyl ether are also useful. 

[0044] Specific examples of the monomer in the form of the ester of an aliphatic polyvalent alcohol with an unsaturated 
cart)oxylic add indude acrylic acid esters such as ethylene glycol diacrylate, triethytene glycol diacrytate, 1 ,3-butanediol 
diacrylate, tetramethylene glycol diacrylate, propylene glycol diacrylate, neopentyl glycol diacrytate, trimethylolpropane 
triacrylate, trimethylolpropane tri(acryloyloxypropyl) ether, trimethylolethane triacrylate, hexanediol diacrylate, 1.4-cy- 
dohexanediol diacrylate, tetraethylene glycol diacrylate. pentaerythritol diacrytate, pentaerythritol triacrylate, pentaer- 
ythritol tetraacrylate. dipentaerythritol diacrylate. dipentaerythrltol hexaacrylate, sort>itol triacrylate, sorbitol tetraacr- 
ylate, sorbitol pentaacrylate, sorbitol hexaacrylate, tri(acryk>yloxyethyl) isocyanurate, and polyester acrylate oligomers; 
methacrylic add esters such as tetramethylene glycol dimethacrylate, triethylene glycol dimethacrylate, neopentyl gly- 
col dimethacrylate, trimethylolpropane trimethacrylate, trimethylolethane trimethacrylate. ethylene glycol dimethacr- 
ylate, 1 ,3-butanediol dlmethacrylate» hexanediol dimethacrylate, pentaerythritol dimethacrylate, pentaerythritol trimeth- 
acrylate. pentaerythritol tetramethacrylate, dipentaerythritol dimethacrylate. dipentaerythritol hexamethacrylate, sort>- 
itol trimethacrylate, sorbitol tetramethacrylate, bis[p-(3-methacrytoxy-2-hydroxypn>poxy)phenyl]dimethylmeth ane, and 
bis[p-(methacry1oxyethoxy)phenyqdimethylmethane; itaconic add esters such as ethylene glycol diitaconate, propyl- 
ene glycol diitaconate, 1.3-butanedloi diitaconate, 1,4-butandiol diitaconate, tetramethylene glycol diitaconate, pen- 
taerythritol diitaconate, and sorbitol tetraitaconate; crotonlc add esters such as ethylene glycol dicrotonate, tetrame- 
thylene glycol dicrotonate, pentaerythritol dicrotonate, and sorbitol tetracrotonate; isocrotonic acid esters such as eth- 
ylene glycol diisocrotonate. pentaerythritol diisocrotonate, and sorbitol tetraisocrotonate; maleic add esters such as 
ethylene glycol dimaleate, triethylene glycol dimaleate, pentaerythritol dimaleate, and sorit>ltol tetramaleate; and other 
esters such as esters of aliphatic alcohols described in Japanese Patent Publication Nos. 27926/1981 and 47334/1986 
and Japanese Patent L^id-Open No. 196231/1983; those having an aromatic badc-bone structure as described in 
Japanese Patent Laid-Open Nos. 5240/1984, 5241/1984 and 226149/1990; and those containing an amino group as 
described in Japanese Patent Laid-Open No. 165613/1989. All of these can be preferably used in the invention. 
[0045] The ester monomers enumerated heretofore may be used as mixhjres thereof. 

[0046] Specific examples of the amide obtained from an aliphatic polyvalent amine compound and an unsaturated 
' carboxylic add indude methylenebis-acrylamide, methylenebis^ethacrylamide, 1,6-hexamethylenebls-acrylamide, 
1,6-hexamethylenebis-methacryiamide, diethylenetriaminetrisacrylamlde, xylyleneblsacrylamide, and xytylenebis- 
methacrylamide. 

[0047] Other preferable amide monomers indude those having a cyclohexylene structure and described in Japanese 
Patent Publication No. 21726/1979. 

[0048] Moreover, urethane-type addition polymerizable compounds obtained by the addition reaction between an 
isocyanate group and a hydroxyl group are suited for use in the invention. Specific examples thereof include, for ex- 
ample, vinyl urethane compounds having at least 2 polymerizable vinyl groups in a molecule by adding a hydroxyl 
group-containing vinyl monomer represented by the following formula (II) to a polyisocyanate compound having at 
least 2 isocyanate groups in a molecule as described in Japanese Patent Publication No. 41708/1973. 
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ch2=c(r*)cocx;h2CH(r')oh 



(ii) 



10049] Inth above formula, R* and RS each represents H or CH3. 

[0050] Furth rmore, th urethane acrylates described in Japanese Patent Laid-Open No. 37193/1976. Japanese 
Patent Publication Nos. 32293/1990 and 16765/1990, and the urethane compounds having an ethylene oxide-based 
backbone as described In Japanese PatentPubncationNos.49660/1983. 17654/1961, 39417/1987 and 39418/1967 
can be preferebty used. 

C0051] Also, photo-polymerizable compositions exhibiting a very high photographic speed can be obtained by using 
an addition polymerizable compound having an amino structure or a sulfide structure In the molecule as described in 
Japanese Patent Lald-Open Nos. 277653/1968, 260909/1986 and 105238/1989. 

10052] Still other examples of prefen-ed esters include the polyester acrylates described In Japanese Patent Lald- 
Open No. 64183/1973 and Japanese Patent Publication Nos. 43191/1974 and 30490/1977, and polyfunctlonal acr- 
ylates or methacrylates such as epoxy acrylates obtained by reacting an epoxy resin with (meth)acrylic add. The 
specific unsaturated compounds described in Japanese Patent Publication Nos. 43946/1971, 40337/1989 and 
40336/1969. and the vinylsulfonic acid derivatives described in Japanese Patent Laid-Open No. 25493/1990 can also 
be used. In some cases, the perfluoroallcyl group-containing structure given in Japanese Patent Laid-Open No. 
22048/1 986 is preferably used. too. Further, the photo-crosslinkable monomers and oligomers described in IheJouma! 
of the Adhesion Society of Japan, 20 (7). pp. 300 to 308 (1984) are applicable to the invention. 
[0053] Details on how these addition polymerizable compounds are used including molecular structure, indivklual 
or joint usage thereof, additk>n level, etc. may be arbitrarily fixed depending on the perfomiance design of the final 
product as a negative type photosensitive lithographic printing plate. For example, the following viewpoints are taken 
into consideration for the determination of the use condittons./^ for photographic speed, larger num^^ 
groups contained in one molecule are better, and in most cases bi-or higher poly-functional compounds are selected 
From the viewpoint of the mechanical strength of image areas. I.e.. cross-Hnked areas, tri- or higher poly-functfonal 
compounds are prefenred. It is further effective to control both of photographic speed and mechanical strength by jointly 
using plural compounds of different functiorialftles and having different polymerizable groups (e.g.. acrylic acM esters 
methacrylic acid esters, styrene and its derivatives and vinyl ether compounds). Compounds of a large molecular 
weight or a highly hydrophobic nature are desirable In the photographic speed and mechanical strength as a film on 
the other hand, however, are sometimes not prefen-ed with regard to the development speed or the tendency of sep- 
aration in the developer. The type and using method of the addition polymerizable compound plays a key role on the 
compatibility with and the dispersion stability of other ingredients such as the binder polymer, polymerization initiator 
or cotonng agent included In the photosensitive layer. To improve compatibility, use of a fow purity compound or two 
or more kinds of materials are effective in some cases. 

[0054] Some specific structures need be selected for the purpose of enhanang the adhesion to the support or an 
overcoat to be described later. Higher mixed ratios of the addition polymerizable compound in the photosensitive layer 
are generally prefen-ed to raise the photographic speed, but excesshrely high ratios cause problems of an undesirable 
phase separation, manufacturing troubles due to the tackiness of the photosensitive layer (e.g.. failures derived from 
the transfer or adhesion of some ingredients of the photosensitive layer), or deposit fonnation in ttie developer By 
considenng these aspects, tiie addition polymerizable compound is used preferably in 5 to 80% by weight more pref- 
erably 25 to 75% by weight of the non-volatile ingredients of the photosensitive layer. Only one kind or two or more of 
the addition polymerizable compound may be used. In tfie detennlnation of the using conditions for the addition po- 
^menzable compound, factors such as ttie degree of polymerization suppressbn caused by oxygen, image resolution 
fog fomiation, reflective index modification and surface tackiness are taken Into account, and an appropriate molecular 
stmcture, fonnulation and added amount are selected art)itrarily. In some instances, various layer structures as well 
as coating processes including sub-coating and over-coating may be adopted. 

[Photo- or heat-polymerization initiator! 

[0055] Various photo-polymerization Initiatora known in a number of patents and literatures can be appropriately 
used with consideration on the wavelength of ttie light source to be used. Two or more kinds of photo-polymerization 
initiators forming a photo-polymerization initiating system may be jointiy used, too. 

[0056] In cases where Uie second hamrionics of a blue semiconductor laser, an Ar laser or an infrared semiconductor 
laser, or an SHG-YAG laser is used as the light source, various photo-polymerization Initiators (or Initiating systems) 
have teen proposed. Including tiie photo-reducible dyes such as. fbr example, rose bengale, eosin or eryttirosine as 
described In USP No. 2,850.445. systems based on tiie combinations of a dye and an initiator such as. for example 
a complex initiating syst m based n a dye and an amine (Japanese Patent Publicati n N . 20189/1969), a system 
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jointly using a hexaarylbiimidazole, a radical generator and a dye (Japaneae Patent Publication No. 37377/1970), a 
system using a hexaarylbiimldazol and a p-diaQcylaminobeotyllden k ton (Japanese Patent Publication No. 
2528/1972 and Japanese Patent Laid-Open No. 155292/1979), a system based on a ^ic cis-o-dicart)onyl compound 
and a dye (Japanese Patent L^id-Open No. 84183/1973), a system based on a cyclic triazine and a merocyanin dye 
(Japanese Patent Laid-Open No. 1 51 024/1979), a system based on 3-ketocoumarin and an activator (Japanese Patent 
Laid-open Nos. 112681/1977 and 15503/1 983), a system with a biimidazole, a styrene derivative and a thiol (Japanese 
Patent Laid-Open Nos. 140203/1984), a system based on an organic peroxide and a dye (Japanese Patent Laid-Open 
Nos. 1504/1984, 140203/1984, 189340/1984 and 174203/1987, Japanese Patent Publication No. 1641/1987 and USP 
No. 4766055), a system based on a dye and an active halogen compound (Japanese Patent Laid-Open Nos. 
1718105/1988, 258903/1988 and 264771/1991), a system based on a dye and a borate compound (Japanese Patent 
Laid-open Nos. 143,044/1987, 150.242/1987. 13.140/1989, 13.141/1989. 13142/1989. 13.143/1989, 13.144/1989, 
17,048/1989. 229.003/1989. 298.348/1989 and 138204/1989). a system based on a rhodanine ring-containing dye 
and a radical generator (Japanese Patent Laid-Open Nos. 179643/1990 and 244, 050/1990), a system based on a 
tltanocene and a 3-l(etocoumarine dye (Japanese Patent Laid-Open No.22 1 1 1 0/1 988), a system based on a titanocene, 
a xanthene dye and an ethylenically unsaturated compound which contains an addition polymerizable amino or ure- 
thane group (Japanese Patent Laid-Open Nos. 221958/1992 and 219.756/1994), a system based on a titanocene and 
a special merocyanine dye (Japanese Patent Laid-Open No. 29506V1994). and a system based on a titanocene and 
a pyrazoline ring-containing dye (Japanese Patent Laid-Open No. 334897/1996). 

[0057] Partlculariy preferable photo-polymerization initiators (initiating systems) for the photosensitive layer of the 
negative type photosensitive lithographic printing plate of the invention contain at least a titanocene. 
[0058] Any of the titanocene compounds that can yield an active radical with light inradiation in the presence of 
another sensitizing dye can be used for the invention as the photo-polymerization initiator (initiating system). The Icnown 
^compounds described in, for example. Japanese Patent Laid-Open Nos. 152396/1984, 151197/1986. 41483/1988, 
41484/1988, 249/1990, 291/1990, 27393/1991, 12403/1991 and 41170/1994 can be appropriately selected for use. 
[0059] More spedfically, di-cyciopentadlenyl-Ti-dichloride, dl-cyclopentadienyl-Ti-bis-phenyl, di-cyclopentadienyl*TI- 
bis-2,3,4.5,6-pentafluorophen-1-yl (abbreviated as *T-r hereinafter), di-cyclppentadienyt-Ti-bi$-2.3,5.6-tetrafluoroph- 
en-1-yl. di-cyclopentadienym-bis-2,4,6-trifluorophen-1-yl. di-cyclopentadlenyl-Ti-bis-2,6-dlfluorophen-1-yl, di-cy- 
clopentadienyl-Ti-bis-2,4-difiuorophen-1-yi, di-methylcyclopentadienyl-Ti-bis-2,3,4,5.6-pentafluorophen -1-yl, di-meth- 
ylcyclopentadieny1-Ti-bis-2,3,5,6-tetrafluprophen-1 -yl, di-methylcydopentadienyl-TI-bis-2,4-difluorophen-1-yl, bis(cy- 
dopentadienyl)-bis{2,6-dif!uoro-3-(pyr-1-yI)phenyl) titanium (abbreviated as T-2" hereinafter).' 
[0060] These titanocene compounds may be subjected to a variety of chemical modifications to further improve the 
characteristics of the photosensitive layer. Such modifications include, for example, attaching a sensitizing dye or a 
radical generating part such as an addition polymerizable unsaturated compound and the like, introducing a hydrophilic 
part, introducing a substituent for the purposes of compatibility enhancement and suppressing crystalline deposit for- 
mation, and introducing a substituent or polymer fonmation for the purpose of improving adhesive properties. 
[0061] Similariy to the case of the addition polymerizable compound mentioned hereinabove, details on how these 
titanocene compounds are used may be arbitrarily determined depending on the performance design of the final product 
as a negative type photosensitive lithographic printing plate. For example, by using two or more compounds, the com- 
patibility in the photosensitive layer can be improved. Larger amounts of the photo-polymerization initiator such as 
titanocene compounds are advantageous for photographic speed; to secure a sufficiently high photographic speed. 
0.5 to 80 parts by weight, more preferably 1 to 50 parts by weight of the initiator are used per 100 parts by weight of 
the non-volatile ingredient of the photosensitive layer. On the other hand, when the plate is to be handled under the 
illumination of a yellow or white light, the use amount of titanocene should be suppressed because of fogging with an 
around 500 nm wavelength light. And, by combining other types of sensitizing dyes, the use amount of titanocene can 
be suppressed to 6 parts by weight or less, further 1 .9 parts by weight or less, still further 1 .4 parts by weight or less 
wheret>y still a sufficient speed can be achieved. 

[0062] In cases where a laser emitting an IR light of from 760 to 1 ,200 nm is used as the exposing light source, an 
IR absorbing agent is essentially used in general. The IR absorbing agent acts to convert the absort>ed IR light to heat 
The heat generated by this mechanism thermally decomposes the radical generator to yield a radical. The IR absorbing 
agent used in the invention comprises a dye or pigment which has an absorption maximum in the range of from 760 
to 1200 nm. 

[0063] Commercially available dyes and those known in the art as described in, for example, Senryo Binmn (Dye 
Handbook), (edited by The Society of Synthetic Organic Chemistry, Japan, published in 1 970) can be used. Specifically, 
azo dyes, metal complex salt azo dyes, pyrazofone azo dyes, naphthoquinone dyes, anthraqulnone dyes, phthalocy- 
anine dyes, cart>onium dyes, quinoneimine dyes, methine dyes, cyanine dyes, squalirium dyes, pyrylium dyes and 
metal thtolate complex dyes are included. 

[0064] PreferabI dyes Includ th cyanine dyes described in. for example. Japanese Patent Lakl-Open Nos. 
125246/1983. 84356/1984. 202829/1984 and 78787/1985. th methine dyes described In Japanese Patent Laid-Open 
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No8. 173696/1983, 181690/1983 and 194595/1983. the naphthoquinone dyes described in Japanese Patent Laid- 
Open N08.112793/1983, 224793/1983. 48187/1984, 73996/1984, 52940/1985 and 63744/1985, the squaiirium dyes 
described in Japanes Patent Laid-Open No. 112792/1983,andthecyanln dyes described In Brit Patent No. 434.875. 
[0065] Moreover, pref rably used ara th near IR absorbing sensitizers described in USP No. 5.156,938, the sub- 
stituted aryibenzo(thio)pyrylium saits described In USP No. 3.881,924. the trimethinethiapyrylHim salts given in Japa- 
nese Patent Laid-Open N_. 142645/1982 (USP No. 4,327.169), the pyryiiunvrelated compounds given In Japanese 
Patent Laid-Open Nos. 181051/1983, 220143/1983. 41363/1984. 84248/1984. 84249/1984, 146063/1984 and 
146061/1984. the cyanlne dyes given in Japanese Patent Laid-Open No. 216146/1984. the pentamethinethiopyryllum 
salts given in USP No. 4.283.475. and the pyrylium compounds given in Japanese Patent Publication Nos. 13514/1993 
and 19702/1993. 

[0066] Other preferable examples include the near infrared absorbing dyes defined by fonmuiae (1) and (II) of USP 
No. 4.756,993. 

[0067] Among the dyes enumerated hereinabove, particularty preferable ones are cyanlne dyes, squaiirium dyes, 
pyrylium salts and nickel thioiate complexes. Among these, cyanlne dyes are more preferably used, and those repre- 
sented by the following fomnula (III) are still mora preferably used. 




[0068] In fonnula (III), represents a halogen atom or X2-L^ wherein X2 represents an oxygen or sulfur atom, and 
U represents a hydrocartxjn group of 1 to 12 caribon atoms. and each represents independently a hydrocarit)on 
group of 1 to 12 carit)on atoms. For the storage stability of the coating mbcture for the photosensitive layer, P? and R^ 
each Is preferably a hydrocartwn group of 2 or more carbon atoms, and moreover. R« and R^ are more preferably 
bonded together to form a 5- or 6<membered ring. 

[0069] Ar^ and Ar2, which may be the same or different, each represents a substituted or unsubstltuted aromatic 
hydrocarbon group. Preferable aromatic hydrocartxjn groups include benzene and naphthalene rings. Preferable sub- 
stituents include a hydrocarbon group of up to 12 cartwn atoms, a halogen atom and an alkoxy group of up to 12 
carit)on atoms. and Y^, which may be the same or different, each represents a sulfur atom or a dialkylmethylene 
group of up to 12 cart)on atoms. RS and R^. which may be the same or different, each represents a substituted or 
unsubstltuted hydrocartjon group of up to 20 cart>on atoms. Preferable substituents include an alkoxy group, a cart)oxyI 
group and a sulfo group all of up to 12 carbon atoms. R^o. R^i, Ri2 and Ri3 which may be the same or different, each 
represents a hydrogen atom or a hydrocarbon group of up to 12 cartx)n atoms. They should be preferably hydrogen 
atoms from the viewpoint of raw material availability. 2^- represents a counter anion. However, In the case where one 
of R6 to R^3 is substituted with a sulfo group. Z^- Is not necessary. Preferable tons for 2^- include a halogen ion, 
perchtorate Ion, tetrafluoroborate ion. hexafluorophosphate Ion and a sulfonic acid ion from the viewpoint of the storage 
stability of the coating mixture for the photosensitive layer. Among these, perchtorate Ion, hexafluorophosphate ion 
and an arylsuffonic acid ion are particularly preferred. 

[0070] Specific examples of the cyanlne dye represented by fonnula (III) for use In the Inventton Include those de- 
scribed in Japanese Patent Application No. 310623/1999. 
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[0071] As the pigment used for the invention, commercially avaitable ones and those listed in Color Index (C. I.) 
Handbook, and those described in Saishin Ganryo Binran (Updated Handbook on Pigment), edited by Nihon Ganryo 
Gljutu Kyokai (Pigment Technology Association of Japan) and published in 1977, Saishin Ganryo Oyo Gijutu (The 
Latest Pigment Application Technology) (CMC Books. 1986), and Insatsu inid Gijutu (Printing Ink Technok)gy) (CMC 
Books. 1984). 

[0072] Applicable types of pigment Include black, yellow, orange, brown, red. violet blue and green pigments, fluo- 
rescent pigments, metal powder pigments and polymer-grafted dyes. Specifically, insoluble azo pigments, azo lake 
pigments, condensed azo pigments, chelated azo pigments, phthalocyanine pigments, anthraqulnone pigments, peryl- 
ene and perynone pigments, thioindigo pigments, quinacrydone pigments, dloxazine pigments, Isoindolinonepigments, 
quinophthalone pigments, lake pigments azine pigments, nitroso pigments, nitro pigments, natural pigments, inorganic 
pigments and carbon black. Among these, cart)on black is particularly preferred. 

[0073] These pigments may be used without surface treatment, or may be subjected to a surface treatment such as 
surfece coating with a resin or wax, deposition of a surfactant, and bonding a reactive substance (e.g., a silane coupling 
agent, an epoxy compound or a polyisocyanate) to the pigment surface. These surface treatments are described in 
Kinzoiai Seidcen no Seistiitsu to Oyo (Properties and Applications of Metal Soaps) (Saiwal Shobo), Insatsu Inki Gijutu 
(Printing Ink Technology) (CMC Books, 1984) and Saishin Ganryo Oyo Gijutu (The Latest Pigment Appficatwn Tech- 
nology) (CMC Books, 1986). 

[0074] The particle size of the pigment lies preferably in the range of from 0.01 to 10 pm, more preferably from 0.05 
to 1 (im, and still more preferably from 0.1 to 1 ^m. When the particle size falls below 0.01 fim, the pigment dispersk>n 
added to the coating mixture for the photosensitive layer exhibits a poor stability, while with sizes exceeding 10 pm the 
uniformity of the resulting photosensitive layer deteriorates. 

[0075] Pigments can be dispersed by various methods well known in the fields of ink or toner manufacture. As the 
dispersing apparatus, an ultrasonic dispersion device, a sand mill, an attritor, a peari mill, a super mill, a ball mill, an 
impeller, a disperser, a KD mill, a colloid mill, a dynatron, a three-roll mill or a pressure-akied kneader can be used. 
Details of dispersing methods are given in Saishin Ganryo Oyo Gijutu (The Latest Pigment Appltoation Technok>gy) 
(CMC Books, 1986). 

[0076] Such an IR absorber may b incorporated not only in the photosensitiv layer, but also to an ther layer In- 
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dudlrj an ov6r<ioat or subbing layerJn any case. It is desirable that the optical def^ fth negative tvoe ohoto. 

and1200nm Wlthanopticaldensrtyoutsideth cHedrang .the photographic speed tends to be tow. Since the optical 
density is d termlned by the added amount of the IR absorber dted above andTphotosenaitlSrhJTJS a 
preferable optical density can be achieved by oontrolUng these two feetoiB. Optidd d nslty canl^ mlws^^brthe 
rZJ^Sl'SIS;!^' ^a^^J Ph«»|o«ensltlv 1^^ having a thidoiess after drying In the appropriate range as 

S^J^eTr^^^^ 

i™,-^^*!!:^^'^'"® "^"'^ aenerator means a compound that is used in combination with the IR absorber 
enumerated above and generates a radical when Irradiated with an IR laser. Such a radical generator includes onium 
^r^J^^H n.Z^T't""'"""^ ' trihalomothyl group, peroxides, azo-type polymerlz^ Initiators, azide coZ 
poun^ and qulnonediazides, among which onlum salts are prefenred due to their high sensitivity 

IS««!r ^'t'^™"^ ^ ^ Polyn'eriation initiator will be de- 

"'"r '"<='^<'« «<1°"'""' salts, diazonium salts and sulfbnium salts. In the invention, these 
onium satts act as the inrtmtor of radical polymerization not as an add generator. The onium salts preferably used m 
the invention can be reprraented by the following formulae (IV) to (yi). 



Formula (IV) 
Ar"-I-Af^2 

Formula (V) 
Forniula.(VI) 



^S— R 

d32 



33 -731" 



10079] In formula IV^. Ar" and Ar« each represents independently a substituted or unsubstituted aiyl group of ud 
to 20 carbon atoms induding those of the substituent. In the case where this aryl group has a sutS^ent Zl«ie! 
atom, a nitro group, an alkyi group of up to 12 carbon atoms, an alkoxy group of^p to 12 carbonTTaS an aSS 

ZrLlu,«r^-*" ' h"" T "w* ton. hexafiuorephosphate ion and a sulfonate ion. /5,ong 

these, perdilorate ion. hexafluorophosphate ion and an arylsulfonato ion are preferred 

I!JL°L,!!1?T;? ^' ^] '^P^T ^ '"^^ " unsubstituted aryl greup of up to 20 carbon atoms induding 
of thesubstituent. Preferable substituentsindudeahalogenatom.anitrogroup, an alMgreup of up to 12^ 
u^ to ;2'"c!!^iri' '*T' '""""^ °' ^2 carbon atonis.'an ikyla^no g^of 

:^ T* '^^'"'"^ ^"^^ °^ *° ^2 « diarylamino giXMjp of up to 12 carbon 

atoms. Z21- represents a counter ion and has the same meaning as Z"- ^ y f i*carnnn 

u^JUl^Tf f"^ '«P^"te a substituted or 

S^^t^^ t„H * 3™""' "P 12 carbon atoms, an alkoxy greup of up t^ 

™^S? as ^'^"'^ up to 12 carbon atoms. Z3i- represents a counter ton and Sas me same 

H f®?""' examples of the onium salt preferably used as the radteal generator of the imrentton include those 
descnbed in Japanese Patent laid-open No. 310623/1999, » "™iuon inciuae mose 



21 



EP 1195 646 A1 

O-'O 

-|-0*-0-|- 

H-0-K>K 



22 



EP1 195 646A1 




23 



EP1 195 646A1 




24 



EP1195 646A1 




[00831 The heat-decomposable radical generatorused in the invention preferably has the maximum absorption wave- 
length shorter than 400 nm. more preferably shorter than 360 nm. By placing the absorption peak in a UV region the 
negative type photosensitive lithographic printing plate can be handled under a white light 
[0084] Such a heat-decomposable radical generator is incorporated in the coating mixture for the photosensitive 
teyer in an OTOunt of 0.1 to 50% by weight, preferably 0.5 to 30% by weight, and particularly p 1 to 20% 

by weight of the total weight of the non-volatile Ingredient in the coating mixture. With an added amount below 0 1% 
^ weight, the photographic speed is undesirably low. while an added amount exceeding 50% by weight causes stain 
fomiation in the non-image areas during printing. The radical generator to be used may comprise one type of material 
or two or more in combination. Although the heat decomposable radical generator may be incorporated in the same 
teyer as other essential ingredients, or in another layer separately provided, the fbimer method is preferred 
[0085] In addition to the essential ingredients described heretofbre. the photo- or heat-polymerizable negative type 
photosensibve layer of the photosensiOve lithographic printing plate of the invention may further contain other ingredi- 
ents suited for the product application and manufeicturing process. Examples of such preferable additives will be shown 
hereinaner. 



[Co-sensitizar] 



[008q By using a co-sensitizer for the photo^wlymerizable photosensitive layer, the photographic speed of the pho- 
tosensitnre layer can be further enhanced. The woridng mechanism of the co-sensitizer. though not definHely clarified 
may be probably based on the following chemical processes for most cases. That is. the co-sensUizer is assumed to 
react with venous intermediate active species (such as a radical, a peroxide, an oxidizing agent or a reducing agent) 
fonrned in the photochemical reaction initiated by the light absorption of the photo-polymerization initiator (initiating 
system) followed bya subsequent addition polymerization reaction to generate a new active radical. The co-sensitizer 
can be roughly classified into (a) a compound capable of fonning an active radical by reduction, (b) a compound capable 
of fonning an active radical by oxidation, and (c) a compound reacUng with a radical of low activity to convert it into a 
more active radical or acting as a chain transfer agent However, commonly accepted vtews are not always esteblished 
on which group each co-sensitizer belongs to. 

(a) Compounds capable of fonning an active radical by reduction 

[0087] Compounds having a carbon-halogen bond: an active radical is considered to generate by the reductive deav- 
S prefwaWy'J^S'^'*^^" ^'^^'"P'^' Whalomethyl-s-triazines and trihalomethytoxadiazoles can 

[0088] Compounds having a nitrogen-nitrogen bond: an active radical is considered to generate by the reductive 

cleavage of the nitrogen-nitrogen bond. Specifically, hexaarylbiimidazotes are preferably used. 

[0089] Compounds having an oxygen-oxygen bond: an active radical is considered to generate by the reductive 

cleavage of the oxygen-oxygen bond. Specifically, for example, organic peroxides are preferably used 

[0090] Onium compounds: an active radical is considered to generate by the reductive cleavage of the carbon-hetero 

atom bond or the oxygen-nitrogen bond. Specifically, for exampto, diaryliodonium salts, triarylsulfonium satts N-alkox- 

ypyndium (azinium) salts are preferably used. ■▼^iroa 

[0091] Fenocene and iron arena complexes: they can form reductively an actWe radical. 

(b) Compounds forming an acthre radical by oxidatfon 

[00921 Alkytet compi xes: an active radical is considered t generate by the oxidativ cteavageofthecarbon-h t ro 
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atom bond. Specifically^ for exampi , triarylalkylborates are preferably used. 

[0093] Alkylamine compounds: an active radical is considered tog nerate by the oxidative cleavage of the C-X bond 
on the carbon atom adjacent to th nitrogen atom. X preferably represents a hydrogen atom, a carboxyl group, trtmeth- 
ylsilyl group and benz^ group. Specifically, for example, ethanolamlne and derivatives thereof, N-phenylgtydn and 

ff derivatives thereof, and N-trimethylsilylmethylaniline and derivatives thereof are preferably used. 

[0094] Sulfur- or tin-containing compounds: the compounds resulting from the substitution of the nitrogen atom in 
the above^ed amine compounds to a sulfur or tin atom can form an active radical in a similar manner. Further, it is 
known that compounds having an S-S bond exhibit a sensitizing effect based on S-S cleavage. 
[0095] a-Substituted methyicarbonyl compounds: an active radical can be ^nerated by the oxidative cleavage of 

10 the cartMnykx-carbon bond. The compounds In which the carbonyl group Is converted to an oxime ether exhibit a 
similar function. Specifically, 2-alky^1-[4-{all(ylthlo)phenyl]-2-morphollnopronone-1 and related compounds, and the 
oxime ethers which result from the reaction of the above compounds with a hydroxylamine followed by the etherificatlon 
of the N-OH can be used. 

[009q Sulflnic acid salts: these compounds can reductively yield an active radical. Specifically sodhim arylsuifinates 
15 are Included. 

(c) Compounds which react with a radical to convert rt into a more acf}ive radical or which act as a chain transfer agent: 

[0097] compounds having SH, PH, SiH or GeH in the molecule are used. These compounds donate hydrogen to a 
20 radical species of low activity to forni another radical, or can form a radical by deprotonatlon after oxidation. Specific 
examples include 2-mercaptobenzoimidazoies. 

[0098] Specific examples of the various co-sensitizers enumerated heretofore are described in, for example, Japa- 
nese Patent Laid-Open No. 236913/1997 as the additives that are used to enhance photographic speed. Some of the 
compounds are listed in the following, to which, however, those used in the photosensitive layer of the photosensitive 
25 lithographic printing plate of the invention are not limited at all. 




so [0099] Co-sensitizers may be also subjected to a variety of chemical modifications to improve the characteristics of 
the photosensitive layer. Such modifications include, for example, attaching a sensitizing dye or a radical generating 
portion such as titanocene, an addition polymerizabie unsaturated compound and the like, introducing a hydrophiiic 
portion, introducing a substituent for the purposes of compatibility enhancement and suppressing crystalline deposit 
formation, and introducing a substituent or polymer formation for the purpose of improving adhesive properties. 

ss [01 00] One, two or more kinds of the co-sensitizers cited above may t>e used. The appropriate use amount thereof 
Is from 0.05 to 100 parts by weight, preferably from 1 to 80 parts by weight, and more preferably from 3 to 50 parts by 
weight per 100 parts by weight of the compound having an ethylenicaliy unsaturated double bond. 
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Polymerization inhibit r] 

10101] In th negative type photo- or heat-polymerizable photosensitive layer, as a particularly preferable embodi- 
ment of the Invention, the photosensitive layer Is prefOTbly added with a sma^^ 
Inon^^ 

which may proceed during the manufacture or the storage of the negative type photosensitive composition. Suitable 
heat polymerization Inhibitor Include hydroqulnone, p-mettwxyphenol. dk-butyl-p-cresol, pyrogallol. t-butylcatechoi 
benzoqulnone. 4.4'.ttilobis-(3-methyl-6.t.butylphenol), 2.2*-mettiylenebls(4.methyl*t-butylphenol). and ttie primarO 
cenum salt of N-nltrosophenylhydroxyamine. The addition amount of the heat polymerization inhibitor is preferably 
from about 0.01 to about 5% by weight of the amount of the non-volatile Ingredient of the composition. Depending on 
need, higher aliphatic add derivatives such as behenic acid or behenic add amide may be added whereby tiiese 
additives are localized at tiie surtece of tiie photosensitive layer after drying to suppress the polymerization Inhibition 
caused by oxygen. Such higher aliphatic acid derivatives are preferably added In about 0.5 to 10% by weight of ttie 
total amount of the non-volatile Ingredient of the composition. 

(Coloring agent] 

[0102] The photosensitive layer of ttie photosensitive lltiiographic printing plate of ttie Invention may be Incorporated 
wtth a coloring agent such as a dye or pigment for tiie coloration tiiereof. With this countermeasure, the so-called plate 
inspection capability Is Improved which rndicates ttie ease of visual inspection of ttie printing plate after plate making 
or ttie adaptiveness to image density measuring apparatuses. Since most of dyes act to lower ttie photographic speed 
of ttie photo-polymerizable photosensitive layer, pigments are preferably used as a coloring agent. Specifically pig- 
ments such as phttialocyanine and azo pigments, carbon black and titanium oxide, dyes such as ettiyl violet crystal 
vtelet. azo dyes, antttraquinone dyes and cyanlne dyes can be used. Such a dye or pigment is preferably used in an 
amount of about 0.5% to about 5% by weight of ttie non-volatile Ingredient of ttie composition. 

[Ottier additives] 

[0103] To lijrttier Improve ttie physical properties of the cross-linked layer, various additives well known In the art 
may be incorporated Induding an Inorganic filler, aplasticizer, and an oil-affinitizing agent whteh can enhance ttie ink- 
receptivity of the photosensitive layer surface. 

[0104] Preferable plasticizers Indude. for example, dtoctyl phttialate. didodecyl phthalate, triettiylene glycol dlcapri- 
late, dimettiyl glycol phthalate. tricresyl phosphate. dk>ctyl adipate. dibutyl sebacate. and triacetyt glycerin. The plas- 
tiaser can be Incorporated in a content of 10% by weight or lower relative to ttie total weight of ttie polymer binder and 
the addition polymerizable compound. 

[0105] Furttiermore. witti flie purpose of enhandng ttie mechankal strengtti of ttie layer (printing durability) as will 
be described hereinafter, a UV Initiator and a ttiem^al cross-linking agent may be Incorporated, too. These additives 
enhance the effect of post baking or exposure after development. 

[0106] To prepare the photosensitive layer by coating, ttie photopolymer composition for sakJ layer is dissolved in a 
variety of organic solvents, and the resulting coating mixture is applied to the Intertayer described above. Solvents 
used for that purpose indude acetone, methyl ettiyl ketone, cyctohexane. ettiyl acetate, ettiylene didiloride tetrahy- 
drofuran. toluene, ettiylene glycol monomettiyl ettier. ettiylene glycol monoettiyl ether, ethylene glycol dimettiyl ether 
propylene glycol monomethyl eUier. propylene glycol monoethyl etiier. acetylacetone, cydohexanone, diacetone alco^ 
hoi. ettiylene glycol monomethyl ether acetate, ettiylene glycol ethyl ettier acetate, ettiylene glycol monolsopropyl ether 
ettiylene glycol monobutyl ether acetate. 3-methoxypropanol. mettioxymettioxyettiand, diettiylene glycol monomethyl 
ether diettiylene glycol monoethyl ether, diethylene glycol dimettiyl ettier. diettiylene glycol diettiyl ether, propylene 
glycol monomettiyl ether acetate, propylene glycol monoettiyl ettier acetate. 3-methoxypropyl acetate, N N-dlmettiyl- 
fomiamkie. dimettiylsuifoxlde. y-butylolactone. methyl lactate, and ettiyl ladate. The solvent material can be used In 
pure fonn or as a mixture. The solid content in ttie coating mixture Is usually 2 to 50% by weight. 
[0107] Since the coated amount of the photosensitive layer described heretofore mainly governs ttie photographic 
speed, ttie developability of the photosensitive layer, and ttie strength and the durability of ttie exposed layer it should 
be appropnately determined depending on ttie applk:ation of ttie final product. Wrth a too small coated arnount an 
insufficient printing durability results. On the ottier hand. wItti an excessively large coated amount, ttie photographic 
speed fells, ttius undesirably expanding ttie exposure time and ttie developing time. The appropriate range of coated 
amount after drying, as ttie photosensitive littiographic printing plate used for scanning exposure, which Is ttie main 
object of ttie invention, is from about 0.1 to about 10 g/m^. more preferably from 0.5 to 5 g/m*. 
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[Support] 

[01 08] As th support of the photosensitive lithographic printing plate of the invention, any hydrophllic support that 
Is well known In the art and has beetx used for photosensitive lithographic printing plates can be used without any 

9 restriction. The support should preferably be In the form f highly dlmenslonalty stable sheet: preferabi spedftc ma- 
terials include, for example, paper, paper laminated with a plastic (e.g., polyethylene, polypropylene or polystyrene), 
sheet-fbrmed metals (e.g., aluminum, zinc or copper), plastic films (e.g., cellulose diacetate, cellulose triacetate, cel- 
lulose propionate, cellulose lactate, cellulose acetate lactate, cellulose nitrate, poty(ethy1ene terephthalate), polyeth- 
ylene, polystyrene, polypropylene, polycarbonate or polyvinyl acetaQ, and paper or plastic films on which the metal 

to cited above Is laminated or vapor-deposited. With the purposes of imparting a hydrophilic nature or enhancing the 
surface strength, such a support may be subjected to an appropriate physical or chemical surface treatment well known 
In the art, if required and necessary. 

[01 09] Particularly preferable supports Include paper, polyester films and aluminum sheets. Among these, aluminum 
sheets are still more prefen^d since aluminum is dimensionally stable, relatively inexpensive, and can be provided 
15 with a surface excelling in hydrophllic nature and mechanical strength. A complex sheet comprising an aluminum sheet 
bonded to a poly(ethylene terephthlate) film is also preferred. 

[0110] Aluminum-based supports are dimenstonally stable metallic sheets consisting mainly of aluminum. Including 
pure aluminum sheets, aluminum alloy sheets containing a small amount of fbreign elements and aluminum (or alu- 
minum alloy) -laminated plastic films or papers. 

20 [0111] In the following descriptions, the tenn "aluminum support" will be used for the aluminum-based supports 
described above comprising aluminum or aluminum alloys. The foreign elements included in such aluminum alloys 
Include silicon, iron, manganese, copper, magnesium, chromium, zinc, bismuth, nickel and titanium. The content thereof 
Is up to 10% by weight of the alloy. Though pure aluminum sheets are suited for the inventton, those containing a 
scarce amount of foreign elements can also be used since perfectly purified aluminum is difficult to produce with the 

25 current smelting technology. 

[01 12] Hence, the composition of the aluminum sheet applicable to the invention is not specifically kJentified. but the 
conventtonally known materials including, for example, JIS A 1050, JIS A 1100, JIS A 3103 and JIS A 3005 can be 
appropriately used. The thickness of the aluminum support for use in the Inventton lies in the rough range of from 0.1 
to 0.6 mm. The thickness may be suitably adjusted depending on the size of the press machine, the size of the printing 

30 plate and user requests. These aluminum supports may be subjected to a surface treatment to be described later, if 
required and necessary. Self-evidentty, supports free of surface treatments may be used. 

[Surface graining] 

35 [0113] In the surface graining processes, mechanical graining as disclosed in Japanese Patent L^id-Open No. 
28893/1981. chemical etching and electrolytic graining are included. Besides usable are electrochemical graining 
wherein the surface is roughened electrochemlcally in an electrolytic solution containing hydrochloric or nitric add, and 
a number of mechanical graining such as wire brush graining wherein the aluminum surface is scratched with metallic 
wires, ball graining wherein the aluminum surface is grained with polishing balls and an abradant, and brush graining 

40 wherein nylon brushes and an abradant are used for surface graining. These graining processes can be used separately 
or in combination. 

[01 1 4] Among those various processes, most effective one is the electrochemical graining conducted in an electrolytic 
solution containing hydrochloric or nitric acid. A suitable anode electric quantity lies in the range of 50 to 400 C/dm^. 
More specificaily, an ac and/or dc electrolysis is preferably conducted in an electrolytic solution containing 0.1 to 50% 
45 of hydrochloric or nitric acki at a temperature between 20 and SO^'C, for 1 sec to 30 min with a current density of 100 
' to400C/dm2 

[0115] The aluminum support thus surface-roughened may further be chemically etched with an add or an alkali. 
Preferable etching agents include caustic soda, sodium cartx)nate, sodium aluminate. sodium metasiricate, sodium 
phosphate, potassium hydroxide and lithium hydroxide. Preferable ranges for the concentration and temperature are 

so 1 to 50% and 20 to lOO^'C, respectively. An add rinse is carried out to eliminate the smut remaining on the surface 
after etching. The add to be used includes nitric, sulfuric, phosphoric chromic, hydrofluoric and borofluoric. As the 
desmutting treatment after the electrochemical graining process, the method described in Japanese Patent l^id-Open 
No. 12739/1988 and comprising bringing the sheet Into contact with 15 to 65% by weight sulfuric add at 50 to 90°C, 
and an alkali etching given in Japanese Patent Publication No. 28123/1973 are preferably adopted. 

55 [0116] Any graining process may be used provided that the grained surface has a centeriine average surface rough- 
ness Ra of 0.2 to 0.5 \m. 
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[Anodic oxidation] 

2112. ^ *^'"'?r "^^'"fl subjected to an anodic oxidation. Th 

anodizing treajnen is conducted in an tectroiyOc soiution conteininfl. as the nXinflredient. onTm^of ft 

^TZ ° """^^ oxalic acid or boric add/sodium bo^ apiopriately comWnei 

S^nt^ectrolytic solution may contain those ingredients that are usually contelned'K aZrni aS 
SnLS^wt^^Llfc undergreund water. Further, secondary or tertiary componente may be present in 
X ^fTo^T, 1^ o^^^J^ of such secondary or tertiary components include the ions of metels such as Na. 

. ' ^^"^ f ^ phosphate Ion. fluorideion. suHtteion. titenate Ion. sWcate Ion and borate 

^ "««By 0 to 10000 ppm. Though there is no restriction on the conditions of a^fc 
wtWatton. sheete are preferably subjected to a dc or an ac electrolysis with a process load of 30 to 500 g/liter under a 
toeatment solution temperature of 10 to 70«C at a current density of 0.1 to 40 A/m^. The thickness of the oxide layw 
fbrmed by such anodic oxidation usually lies in the range of 0.5 to 1 .5 |im. preferably 0.5 to 1 0 tun 
C01181 Itis essential to select the processing conditions so that the micre-pores fomied in the oxide layer obtelned 
??i?/m2 TnurSS- « 10 nm diameter and that the pore density lies In the range of Item i^^Tx 

S^i/!LII^^2^*i*!T'^'*'^^r'^''^'*'°'^'*'""^^^^ 

wriMmown In the art. Particularly preferable treatmente Include those using a silicate or polyvinylphosphoric add. A 
2i^,2!fXenl?ir? 2 to 40 mgM,2. ^ p^My 4 ^ 30 .^JZ of L de^S 

inlii^is ^ ^^-^PMy enhandng agent can be measured by X-ray fluorescence 

E ««'!«'"-~~P«^"y enhandng treatment Is conducted by immersing the aluminum support 

having fte anodic oxidation layer in an alkali metal silicate or polyvinylphosphonic add aqueous solution of 1 to OT% 
by weight concentration, preferably 2 to 15% by weight concentration, whidi shows a pH of 10 to 13 at 25«C a 
temperature between 15 and 80»C for 5 to 120 sec. w « • j « ai a 

Sl^m JIll!l!5filL'"®'^'if ^ water^eceptivlty enhandng treatment indudes sodium sHIcate. potes- 
sodium hydroxide, potassium hydroxide and lithium hydroxide. 

nSL Tk T T ''f ^"^ ^'^^ water-solubte sulfates, dilorides. phosphates, acetates, 

rnfum fluiiS! ^ saltof a Group IVB metal Indudes titanium tetraditoride. titanium trichtoride. potassium 
Wanwm fluonde. titanium potassium oxalate, titanium sulfate, titanium tetralodlde. zirconium oxyd)k>ride ^lum 
dioxWe, zirconium oxychtoride and zirconium tetrachtoride. ««ycnwniiB. zirconium 

10124] These alkaline earth metal salts or the salts of Group IVB metals may be used indivWually or in combination 

10125] Alternatively, the electroHleposition of a silicate is also eifectlve as described in USP No. 3.658.662 The 

^TZ^^^l^S^ZT'H f '^^^ graining described in Japa'ne^ 
Patent Publication No. 27481/1971. and Japanese Patent Lald-Opon Nos. 58602/1977 and 30503/1977. are uselul. 

[Interiayer] 

?hUIL„L".!*'®.'*°*°*![lt"^* lithographic printing plate of the Invenlton. an Interiayer may be provided between the 

f.fi^M^^J"'®"^^®' S"'®" Japanese Patent Publication No. 7481/1975. Japanese Patent LakWowiN^ 
71123/1976. 72104/1979. 101651/1984. 149491/1985. 232998/1986. 304441/19^ MI^TlMI S^/iSS" 
ShL'; 3*^532/1993. 159983/1995. 314937/199^. ^»liS; S/?S^ 
236911/1997. 269593/1997. 69092/1998. 115931/1998. 161317/1998. 260536/1M8 282OTi/lS^ 2S6^ 21' 
84674/1999. 69092/1998. 115931/1998. 38635/1999. 38629/1999. 2S6S^ S8' SS^ 
109641/1999. 319600/1998. 84674/1999. 327152/1999 and 1029mS jZ^UfS Ll^^^^ 
36377/1999. 165861/1999. 284091/1999 and 14697/2000. Japanese Patent Application Nos. 
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[Protecttvelay r] 

[0127] Inth photosensitiv lithographic printing plate having a photo- or heat-polymerizable photos 
as a preferable emt)odiment of the Invention. It is desirable to provide a protective layer on th photosensitive layer 
cited above In order to conduct image exposure in th air. The protective layer prevents the oxygen or a low molecular 
weight compound such as a basic material present in the air. both of which hinder the Image forming reaction triggered 
by an exposure to the photosensitive layer mentioned above, from contaminating In the photosensitive layer, thus 
enabling the photosensitive plate to be exposed in the air. Accordingly, the characteristics expected to such a protective 
layer Include, In the first place, a tow penneability of low molecular weight nrK)1ecules such as oxygen, and ftjrther an 
easy removability during development after image exposure. Various proposals have been already made on the pro- 
tective layer as described in detail in USP No. 3,458,3111 and Japanese Patent LaidOpen No. 49729/1980. 
[0128] As the material used for the protective layer, water-soluble polymers with a relatively high degree of crystallinity 
are preferred. Specifically, water-soluble polymers such as poly(vinyl alcohoQ. polyvinylpyrrolidone, add cellulose de- 
rivatives, gelatin, gum Arabic and poty(acryIicacid). Tou8epoly(vinylalcohol) as tiie principal ingredient of ttie protective 
layer gives tiie best result on ttie basic characteristics such as oxygen exclusion and removability during development. 
The poly (vinyl alcohol) to be used for ttie protective layer, may be partially substituted witii an ester, etiter or acetal so 
long as a sufHclent amount of unsubstituted poly(vinyl alcohol) reqains to secure ttie necessary degree of oxygen 
exclusion as well as water-solubility. Similariy, the poty(vinyl alcohol) ma/ contain anottier copolymerized ingredient in 
part Specific examples of poly(vinyl alcohol) include ttiose in which 71 to 100% of ttie monomer units are hydrolyzed 
and which have a molecular weight of from 300 to 2400. 

[0129] Specifically, ttie following products of Kuraray Corp., Ltd, are preferably used: PVA-105. PVA-110, PVA-117. 
PVA-117H, PVA-120, PVA-124. PVA-124H. PVA-CS. PVA-CST, PVA-HC. PVA-203. PVA-204, PVA-205, PVA-210. 
PVA-217. PVA-220. PVA-224. PVA-217EE, PVA-217E. PVA-220E, PCA-224E. PVA-405. PVA-420, PVA-613, and L-8. 
[0130] The composition (selection of PVA and use of additives) and ttie coating weight of ttie protective layer are 
detenmined witti consideration of. In addition to ttie degree of oxygen-exclusion and ttie removability during develop- 
ment, fr>g fr^rmation, adhesive property and anti-abrasion property. Generally speaking, ttie higher ttie degree of hy- 
drolysis of PVA (i.e.. ttie higher the content of unsubstituted vinyl alcohol unit in the protective layer) is. and ttie ttiicker 
the layer is, the higher tiie degree of oxygen-exclusion becomes, and therefore the product is desirable as regards 
photographic speed. However, when oxygen is excessively excluded, various problems arise: undesirable polymeri- 
zation proceeds during manufacture or storage before use, or after image exposure, unwanted fog or fattening of a 
line image takes place. Besides, ttie adhesion of the protective layer to the Image portion and the abraston resistance 
are very important in plate handling. When a hydrophilic layer comprising an water-soluble polymer is superposed on 
the oleophilic photosensitive layer, layer separation tends to occur due to the lack of adhesive strength, and the area 
where the protective layer has been peeled off gives rise to an image defect due to the polymerization impediment by 
oxygen which leads to a poor cross-linking of ttie photosensitive layer. To solve ttie problem, various proposals have 
t>een made which aim to improve the adhesion of these two layers. For example, USP Nos. 292,501 and 44,563 
disclose ttiat a sufficient adhesion is achieved by fonming a protective layer witti a mbdure comprising a hydrophilic 
polymer mainly consisting of PVA and 20 to 60% by weight of an acrylic emulsion or a water-insoluble vinylpynroikJone- 
vinyl acetate copolymer on a photosensitive layer. To the protective layer for ttie invention, any known technique in- 
cluding the one cited above can be applied. Methods of coating such a protective layer are described in detail In, for 
example, USP No. 3. 458. 311 and Japanese Patent Laid-Open No. 49729/1980. 

[0131] In ttie plate-making process with which a lltiiographic printing plate is produced frt)m the photosensitive lith- 
ographic printing plate of tiie invention, ttie entire area of ttie photosensitive plate may be baked prior to or during 
exposure, or in tiie period between exposure and development, depending on need. Such baking operation brings 
about advantages such as promotion of the image forming reaction in the photosensitive layer, enhancement of pho- 
' tographte speed or printing durability, and stabilization of photographic speed. Moreover, it is effective to post-bake the 
plate or give a uniform exposure to the image obtained by development for the purposes of enhancing image strength 
and printing durability. Usually, mild heating conditions not exceeding 150*0 are preferably adopted for pre-baking 
prior to development When Uie baking temperature is too high, non-image areas tend to be fogged. In contrast, the 
post-baking condition is very harsh, using temperatures between 200 and SOO^'C. Witti a post-baking at too low tem- 
peratures, the image enhancing effect is not enough, while a too high temperature post-baking causes problems such 
as the deterioration of the support and the thermal decomposition of the image area. 

[01 32] Without any restriction, various exposure mettiods known in ttie art can be used to expose the photosensitive 
littiographk; printing plate of tiie invention. Preferably the wavelengtti of ttie light source to be used lies in the range of 
300 to 1200 nm, and specifically various types of lasers can be used as the light source. Any of exposure mechanisms 
such as of inner drum type, outer drum type, or flat bed type can be used. The photosensitive composition of ttie 
photosensitiv littiographic printing plate of tti inv ntion can be fbmiulated so as to be soluble in n utral or weakly 
alkalln water witti tiie use of highly water-s lubte Ingredl nts. When a photosensitiv littiographic printing plate of 
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such a composition is loaded on a press machine, image exposure and development can be performed on the machine. 
[0133] As other exposure lights fbr the photosensitive Othographic printing plate of the invention, those emitted from 
a number f sources such as ultra-high, high, medium and low pressure mercury lamps, a cartx)n arc lamp, a xenon 
lamp, a metal halide lamp, various laser lamps, a fluorescent lamp, an incandescent lamp or th sun can be used. 
[0134] Th photosensitiv lithographic printing plate f the invention Is developed after Image exposure. 
[0135] Th developer used for such developm nt consists of preferably an aqueous alkali solution of a pH up to 14, 
and more preferably an aqueous alkali solutton of a pH of from 8 to 12 containing an antonto surfectant For example, 
inorganic alkaline conipounds such as sodium, potassium or ammonium tertiary phosphate, sodium, potassium or 
ammonium secondary phosphate, sodium, potassium or amnrK>nium carbonate, sodium, potassium or ammonium bi- 
carbonate, sodium, potassium or ammonium borate, sodium, potassium, ammonium or lithium hydroxWe. and organic 
ones such as monomethylamine. dimethyiamine. trimethylamine. monoethylamine, diethylamine. triethytamine. mo- 
nolsopropylamine, dilsopropylamlne, triisopropylamine, n-butylamlne. monoethanolamlne, diethanolamlne. trieth- 
anolamine, monolsopropanolamlne, dllsopropanolamlne, ethylenimlne, ethylenedlamine, and pyridine can be used. 
[01 36] These alkaline compounds may be used indivMually or in combination of two or more thereof. 
[0137] In developing the photosensitive lithographic printing plate of the invention, an anlonte surfactant is incorpo- 
rated in the developer in an amount of 1 to 20% by weight, preferably 3 to 10% by weight With a smaller amount of 
the surfactant than the lower limit dted above, the devetopment doea^ not proceed well, while with a larger amount than 
the upper limit cited above, various problems arise such as Insufffclent image strength including printing durability, etc. 
[0138] Such antonic surfactants include, for example, sodium lauryl ateohol sulfate, ammonium lauryl alcohol sulfate, 
sodium octyl alcohol sulfate, sodium isopropylnaphthalenesulfonate, sodium isobutylnaphthalenesulfbnate. sodium 
salt of polyoxyethylene glycol mononaphthyl ether sulfonate ester, alkylarylsuifonic ackJ salts such as sodium dodecyl- 
benzenesulfonate and sodium m-nitrobenzenesulfonate, higher alcohol sulfuric add esters of 8 to 22 cariaon atoms 
such as sodium alkyi secondary sulfate, aliphatic alcohol phosphoric acid esters exemplified by the sodium salt of cetyl 
akx)hol phosphate ester, the sulfonic acid salts of alkyfamkies exemplified by Ci7H33CON(CH3)CH2CH2S03Na. and 
the sulfonic acid salts of dibasic aliphatic esters. 

[0139] If required and necessary, an organic solvent miscible with water such as benzyl akx)hol may be added to 
the developer. As such an organic solvent, those having a solubility in water of about 1 0% by weight or lower are suited, 
and preferably selected from those having a solubility up to 5% by weight. Examples indude 1-phenylethanol. 2-phe^ 
nylethanol. 3-phenylpropanol, 1,4-phenylbutanol. 2.2-phenylbutenol, 1,2-phen6xyethanol, 2-benzytoxyethanol. o- 
methoxybenzyl alcohol, m-methoxybenzyl alcohol, p-methoxybenzyl alcohol, benzyl alcohol, cydohexanol. 2-methyl- 
cyclohexanoi. 4-methylcyclohexanol and 3-methylcydohexanol. A preferable range of the organic solvent content is 
from 1 to 5% by weight based on the total weight of the woricing developer. This content is dosely related to the use 
amount of the antonic surfactant; as the amount of the organic solvent increases, it Is desirable to increase the use 
amount of the anionic surfactant The reason is that if a small amount of an antonic surfactant Is used In combinatfon 
with a large amount of an organic solvent the organic solvent fails to dissolve in the devetoper thus making it difficult 
to secure good developing characteristics, 

[0140] Still further, depending on need, other additives such as an anti-fonning agent and a hard water softener may 
be added. As the examples of hard water softener, polyphosphate salts such as, for example, Na2P207, NagPgOa, 
NagPaOg, Na204P (NaO^p) 90^14^2 or Calgon(sodium polymetaphosphate). aminopolycarboxylic acM salts such as. 
for example, ethylenediaminetetraacetic acid and the potassium or sodium salt thereof, diethylenetriaminepentaacetic 
add and the pofasslum or sodium salt thereot triethylenetriaminehexaacetlc add and the potassium or sodium salt 
thereof, hydroxyethylethylenediamlnetriacetic acid and the potassium or sodium salt thereof, nitritotriacetic add and 
the potassium or sodium salt thereof, 1 .2-dlamlnocyclohexanetetraacetlc acid and the potassium or sodium salt thereof, 
1.3-diamino-2-propanoltetraacetic acid and the potassium or sodium salt thereof, organic phosphonk: adds and their 
salts such as 2-phosphonobutanetricarboxylic add-1.2.4 and the potassium or sodium salt thereot 2-phosphonobu- 
• tenetricarboxylfc acid-2.3,4 and the potassium or sodium salt thereot 1-phosphonoethanetricarboxylic acid-1 ,2,2 and 
the potassium or sodium salt thereot 1-hydroxyethane-1 ,1-diphosphonic acid and the potassium or sodium salt thereot 
and aminotri(methylenephosphonic acid) and the pofasslum or sodium salt thereof are included. The most appropriate 
amount of such a hard water softener, which depends on the hardness and quantity of hard water used. Is usually from 
0.01 to 5% by weight, preferably from 0.01 to 0.5% by weight of the wwking developer 

[0141] In the case where the photosensitive lithographic printing pfate Is processed with an automatic processot the 
developer is gradually exhausted con-esponding to the processed amount thus the devetoping capability may be re- 
covered by adding a replenisher or a fresh developer. It is preferable to adopt a replenishing method given in USP No 
4,882,246. 

[0142] The developers given in Japanese Patent Laid-Open Nos. 26601/1 975 and 54341/1 983. and Japanese Patent 
Publication Nos. 39464/1981, 42860/1981 and 7427/1982 are also preferably used. 

[0143] The phot s nsitive lithographic printing plate thus processed is subjected to a post-processing with a rinse 
water, a rins Ik^uld containing a surfactant or a des nsitizing liquM containing gum arabk; or a starch d rivative as 
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described in Japanese Patent Laid-Op n Nos. 8002/1979. 115045/1980 and 58431/1984. As the post-prooessing for 
th photosensKiv lithographic printing plat of the invention, various combinations of the processings cited above may 
be adopted. 

[0144] A lithographic printing plate thus prepared is loaded on an offset press machine to produce a large number 
of prints. 

[014q Conventionally known plate cleaners for PS plates including CL-1 . CL-2, CP, CN-4, CN. CG-1 , PC-1 , SR. and 
IC, all being the products of Fuji Photo Film Co., Ltd. are used to remove the stains on the plate formed during printing. 

EXAMPLES 

[0146] The Invention will be explained with reference to some examples, to which, however, the invention is not 
HmitedataH. 

[SYNTHESIS EXAMPLE 1] 

[0147] In 300 ml acetone, 120.2 g of 1,1,1-tris(hydroxymethyl)ethane and 75.0 g of 2-methoxypropene were sus- 
pended. Alter the addition of one drop of concentrated sulfuric add.at O^C, the suspension was stirred for one hour. 
Then, the temperature of the suspension was set bade to room temperature, and the suspension was further stirred 
for 2 hours. After the elimination of acetone by distillation, the distillate obtained under a reduced pressure of 1 .7 mmHg 
at 70**C was collected to yield 155.2 g of (1,4,4-trimethyl-3.5-dioxyanyl)methane-1-ol. 

[SYNTHESIS EXAMPLE 2] 

[0148] In 90 ml tetrahydrofuran, 48. 1 g of cis-1 ,2-cyclohexanedlcart)oxyllc anhydride, 46.3 g of the (1 ,4,4-trimethyl- 
3,5-dioxyanyl)methane-1-ol prepared in Synthesis Example 1 and 1.8 g of 4- (dimethytamino) pyridine were dissolved, 
and the resulting mixture was refluxed for 6 hours under heating. After the elimination of the tetrahydrofuran by distil- 
lation, the mixture was subjected to silica gel column chromatography to yield 54.7 g of 2-((1 .4.4-trimethyl-3,5-dioxanyO 
methyl)oxycarbonyt)cycloh exanecarboxytic acid. 

[SYNTHESIS EXAMPLE 3] 

[0149] In 100 ml of tetrahydrofuran, the 2-((1 ,4,4-trimethyl-3,5-dioxanyl)methyl)oxycarbonyl)cycloh exanecarboxylic 
add prepared in Synthesis Example 2 was dissolved. To the solution was added 40 ml of IN hydrochloric acid, and 
the resulting solution was stirred for 2 hours at room temperature. After condensation, the solution was added with 
100 ml tetrahydrofuran and 100g anhydrous magnesium sulfete. Thereafter, the mixture was left to stand still for one 
hour. Then the filtrate obtained by filtration was condensed followed by silica gel column chromatography treatment to 
yield 25.3 g of 2-((3-hydroxy-2-hydroxymethyl)-2-methylpropylmethyl)oxycar bonyl)cyclohexanecarboxylic add. 

(SYNTHEIS EXAMPLE 4] 

[01 50] In a 500 ml three-necl( round bottle flaslc equipped with a stirrer, 24.7 g of the 2-((3-hydroxy-2-hydroxymethyl)- 
2-methylpropylmethyt)oxycar bonyl) cyclohexanecarboxylic add prepared In Synthesis Example 3, and 10.0 g of a 
polypropyrene glycol having a molecular weight of 1,000 were dissoh^ed in 100 mi N.N-dimethylacetamide. To the 
resulting solution were added 3.4 g of hexamethylenediisocyanate and 20.0 g of 4,4*-diphenylmethanedii$ocyanate 
and five drops of di-n*butyi tin dilaurate, and the mixture was stirred at lOO^C for 5 hours. Thereafter, the mixture was 
diluted with 200 ml N.N-dimethylacetamide and 400 ml methanol. This reaction mixture was thrown into 4 liters of water 
under stirring whereby a white polymer deposited. After filtratbn, the polymer was washed with water, and dried In 
vacuum to yield 50.5 g of urethane polymer P-1 listed in Table 1 . The weight-averaged molecular weight of this polymer 
measured by gel permeation chromatography was 42,000 In terms of polystyrene equivalent value, and the add value 
was 1.52 meq/g. 

[SYNTHEIS EXAMPLE 5] 

[0151] By repeating the processes of Synthesis Example 4 except that methanol was changed to 2-hydroxyethyl 
methacrylate, 51.1 g of urethane polymer P-2 was prepared. 
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[SYNTHEIS EXAMPLE 61 

[01 52] Similariy, binder polymers P-3 1 P-30 and comparative samples PR-1 to PR-3 shown in Tables 1 and 2 wer 
prepared. 
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[0153] The abbreviations shown in Tables 1 and 2 m an th following compounds. 

MeOH: m thanol 

EtOH: ethanol 

9 MPOH: 1-nrwthoxy-2-propanol 

CHOH: cydohexyl alcohol 

HEA: 2-hydroxyethyl acrylate 

HEMA: 2-hydroxyethyi methacrylate 

GAMA: glycerol acrylate methacrylate 

f 0 GDMA: glycerol dimethacrylate 
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H0-(CHiCH20)„-H 
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(Examples 1 to 20 and Comparative Examples 1 to 3) 

[0154] By following the procedures to be described below, a series of negative type photosensitive lithographic print- 
ing plates were prepared, and the printing characteristics thereof were evaluated. The results are summarized in Table 



[Preparation of Support] 

I0155J A JIS A 1050 aluminum web of 0.24 mm thickness and 1030 mm width was continuously subjected to the 
following treatments . 

(a) The surface of the sheet was mechanically grained with rotating nylon bmsh rollers along with feeding, on the 
surface of the aluminum web. a graining slurry comprising an aqueous suspension of pumice as the abradant with 
a specific gravity of 1.12. The average particle diameter of the abradant was 40 to 45 jim with the maximum 
diameter of 200 jim. The nylon brushes were made of 6-10 nylon, the hair length was 50 mm, and the diameter 
of the hair was 0.3 mm. The nylon brush was fabricated by transplanting the hairs Into holes closely made at the 
surface of a stainless steel pipe of 300 mm ^. Three rotating bmshes were used. Two supporting rollers of 200 
mm <|> an-anged beneath the baish rollers were separated from each other by 300 mm. The brush rollers were 
pushed to the aluminum web by such a force that the load to the driving motor which rotated the brush increased 
by 7 l«W compared to the load before the rollers were brought into contact with the sheet. The rotating direction 
of the brushes was the same as the moving direction of the aluminum web. and the rate of rotation was 200 rpm. 

(b) The grained aluminum web was subjected to an etching treatment by spraying a solution containing 26% by 
weight of caustic soda and 6.5% by weight of aluminum ion at 70*»C to dissolve 0.3 g/m^ aluminum. Thereafter, 
the sheet was rinsed by spraying water. 

(c) DesmutUng was conducted on the sheet by spraying an aqueous 1% by weight nitric acid (containing 0.5% by 
weight of aluminum Ion) at 30*C. and then the sheet was rinsed by spraying water. The aqueous nitric acid used 
for the above desmutting Is the waste solution resulting from the electrochemical graining conducted In an aqueous 
nitric acid with use of ac. 

(d) Electrochemical graining was conducted using a 60 Hz ac in a continuous mode. The electrolytic solution was 
an aqueous 1 % by weight nitric acid (containing 0.5% by weight of aluminum ion and 0.007% by weight of ammo- 
nium ton) kept at 40*C, The waveform of the ac was trapezoMal having TP. a time required for the current reaching 
the peak from zero, of 2 msec, and a duty ratio of 1 : 1 . A cart)on electrode was used as the counter electrode for 
the electrochemical graining. A fem'te auxiliary anode was used. The peak current density was 30 A/dm^, and the 
electric quantity was 255 C/cm2 In total when the aluminum web acted as anode. To the auxiliary electrode, 5% 
of the cun-ent from the power source was divided. After the graining, the sheet was rinsed by spraying water. 

(e) The grained aluminum web was etched by spraying a solution containing 26% by weight of caustic soda and 
6.5% by weight f aluminum ion at 32X to diss Ive 0.2 g/m2 of the aluminum web wh reby the smut component 
mainly comprising aluminum hydroxide fomied during the preceding electrochemical graining using ac was elim- 
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inated and the edge portion of the pits fbnmed was dissolved to smoothen the edge. Thereafter, the sheet was 
rinsed by spraying water. 

(f) Oesntutting was conducted on the sheet by spraying an aqueous 25% by weight sulfuric add (containing 0.5% 
by weight of aluminum ion) at 60^C, and th n the sheet was rinsed by spraying water. 

5 (g) By using a conventional anodic oxidation apparatus for two-step lectrolytic treatment (th lengths of th first 

and second electrolysis parts: 6 m. the length of the first electric feeding part 3 m, the length of the second electric 
fewllnq part: 3 m, and the length of the first and second feeding electrodes : 2.4 m), an anodic oxidation treatment 
was conducted with the sulfuric acid concentration at the electrolysis part of 170 g/liter (containing 0.5% by weight 
of aluminum ion) at 38°C. Thereafter, the sheet was rinsed by spraying water. In this treatment the current from 

10 the power source flows into the first feeding electrode provided in the first electric feeding part, then to the aluminum 
web via the electrolytic solution to form an oxide fibn on the surface of the aluminum web at the first electrolysis 
part, further passes through the electrolysis electrode provided in the first electric feeding part, and returns to the 
power source. On the other hand, the current from the power source flows into the second feeding electrode 
provided in the second electric feeding part, and then similarly to the aluminum web via the electrolytic solution to 

15 fbmn an oxide film on the surface of the aluminum web at the second electrolysis part The electric quantity fed to 

the first feeding part from the power source is the same as that fed to the second feeding part and the feeding 
cunrent density at the oxide filnn-bearing surface at the second.feeding part was about 25 A/dm^. In the second 
feeding part, feeding was done from the surface having an oxide film of 1 .35 g/m^. The amount of the oxide film 
finally obtained was 2.7 g/m^. The aluminum support at this stage is designated [AS-1]. 

20 

[Hydrophiiicity-enhancing treatment] 

[Disq A silicate treatment was conducted on aluminum support [AS-1] to enhance the hydrophilic nature as the non- 
image area of the printing plate by conveying the aluminum web in such a manner that the web was in contact with a 
25 1 .5% aqueous solution of No. 3 sodium silicate kepi at 70''C for 1 5 seconds. Then, the web was rinsed with water. The 
deposited amount of SI was 10 mg/m^. The support thus finished is designated [AS-2]. 

[Coating of Interlayer] 

30 [01 57] Via the following procedure, a fluidized composition (a sol) for use in SG process was prepared. The following 
ingredients were charged and weighed in a beaker, and stirred for 20 min at 25°C. 



Tetraethoxysilane 


38g 


3-Methacryloxypropyltrimethoxysilane 


13g 


85% aqueous phosphoric add 


12g 


Ion-exchanged water 


15g 


Methanol 


100 g 



40 [0158] The solution was poured into a three-neck flask, which was equipped with a reflux cooler and put in an oil 
bath of room temperature. With stirring by means of a magnetic stirrer, the content of the three-neck flask was heated 
to 50**C over the period of 30 min. Then, ttie content was allowed to react for 1 hour at 50**C to ghre a sol. This sol fluid 
was diluted with a mixture of methanol and ethylene glycol (20:1 in weight ratio) so as to give a concentration of 0.5% 
by weight. The diluted product was coated on aluminum support [AS-1] prepared above with a whirier, and dried at 

4s 100*^0 for one min. The coated weight was 3.5 mg/m^ which was derived from the amount of Si element detenmined 
. by X-ray fluorescent analysis. The support thus finished is designated [AS-3]. 

[0159] As a next treatment a coating mixture of the following oomposftton was coated on aluminum support [AS-2] 
with a wire bar, and dried at OO'^C for 30 sec with a hot air stream-type drying apparatus. The coated amount after 
drying was 10 mg/m^. 



Copolymer of eUiyl methacrylate and Na 2-acryiamide-2-inethyi-1-propanesulfbnate with a 


0.1 g 


oopolymerization molar ratio of 75:25 




2-Amlnoethylphosphonic acid 


0.1 g 


Metiianol 


50 9 


Ion-exchanged water 


50g 


[0160] The thus coated support is designated [AS-4]. 
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[Coating of Photosensitive Layer] 

[0161] On the aluminum support prepared in this manner, a negative type photosensitive composition consisting of 
the foliovving Ingredients was coat ds astogiv th coated amount on dry base shown In Table 3. and dried at IWC 
for 1 min to provide a photosensitive layer. 



(Negative type photosensitive composition) 



Addltion-polymerizable compound (shown in Table 3) 
Binder polymer (shown In Table 3) 
Spectral sensitizer (shown in Table 3) 
Photo-polynrmrizatlon initiator (shown In Table 3) 
Co-spectral sensitizer (shown in Table 3) 

Fluorine-containing nonionic surfactant (Megafac F-1 77, a product of Dal-nippon Ink and Chemicals, Inc.) 

ISeat-polymerization Inhibitor (aluminum salt of N-nitrosophenylhydroxylamine) 

Pigment dispersion for coloration described below 

Methyl ethyl ketone *m 

Propylene glycol monomethyl ether 



1.5 g 
2.0 g 
0.2 g 
0.4 g 
0.4 g 
0.03 g 
0.01 g 
2.0 g 
20.0 g 
20.0 g 



(Pigment dispersbn for coloration) 


Pigment Blue 15:6 

Allyl methacrylate/methacrylic acid copolymer (copolymerization molar ratio: 80:20, weight- 
averaged molecular weight 40,000) 
Cyclohexanone 
Methoxypropyl acetate 
Propylene glycol monomethyl ether 


15 parts by weight 
10 parts by weight 

15 parts by weight 
20 parts by weight 
40 parts by weight 



[Coating of Protective Layer] 



101621 On this photosensitive layer, a 3% by weight aqueous solution of poly(vlnyt aJcohoQ (degree of saponiHcation- 
98 moi%. degree of polymerization: 550) was coated so as to give a coated amount on diy base of 2 g/m2. and dried 
at100<'Cfor2min. 



[Exposure to Negative lype Photosensitive Uthographic Printing Plate] 

ocl^l • "^^^^ *yP® photosensitive lithographic printing plate thus prepared, a solid image exposure and a 
2540 dpi. 175 linesfinch halftone tint image exposure ranging from 1% to 99% with 1% increment was given with use 
of an FD-YAG (532 nm) laser exposure device Installed in Gutenberg, a plate-setter made by Heiderberg Press-ma- 
chine, Inc. At these exposures, the laser power was adjusted so that the exposure energy density at the plate surface 

was 200 nJ/cm2. 

[Deveiopment/Plate-mal(ing] 

[01641 Each of the developers shown In Table 3 and finisher FP-2W (aproduct of Fuji Photo Film Co Ltd ) were 
charged in automatic processor FLP-81 3. a product of Fuji Photo Film Co.. Ltd. The exposed plate was de>)eloped and 
processed to produce a printing plate with the processor under the condition of development temperature of 30»C and 
development time of 18 sea 

[Test of Solid Area Printing Durability] 

[01651 An R201 of Roland Co., Ltd. was used as the press machine, and Graph G (N) of Oainippon Ink and Chemicals 
Inc. was used as the inl<. The solid area obtained by unHdmi exposure was visually Inspected. The printing durabilitJ 
of the plate was expressed by the number of runs at which the solid area became non-unifomi in density Laraer 
numbera Indicate higher printing durabilities. 
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[Accelerated Tdst fTlnt Area Printing Durability] 

[0166] The same press machine. R201 of Roland Co., Ltd. was used as th press machine, and Graph G (N) of 
Dainlppon Ink and Chemicals, Inc. was used as the ink. At the 5,000th print from the start, th tint area of th plate 
5 was wiped with a sponge impregnated with PS Plate Cleaner CL-2 made by Fuji Photo Film Co., Ltd. to remove the 
ink on the plate. Thereafter, 10.000 prints were produced, and the prints were visually inspected as to halftone dot 
deficiency. 

(Examples 21 to 30 and Comparative Examples 4 to 6) 

10 

[0167] As In Examples 1 to 20, negative type photosensitive lithographic printing plates shown in Table 4 were pre- 
pared and evaluated on the characteristics thereof. 
[0166] Each compound listed in Tables 3 and 4 will be shown bekyw. 

IS [Additlon-polymerizable compound] 

[0169] 

M-1: pentaerythritol tetraacrylate (NK Ester A-TMMT, a product of Shin Nakamura Chemical Industries, Ltd.) 
20 M-2: glycerin dimethacrylate hexamethylenedllsocyanate urethane pre-polymer (UA 101H, a product of Kyoeisha 
Chemical Co., Ltd.) 

M-3: dipentaerythritol acrylate (NK Ester A-9530, a product of Shin Nakamura Chemical industries, Ltd.) 
[Materials for photo-polymerization initiating system] 

25 

[0170] 




S-1 S-2 
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SH 



C-1 



C-2 



CO 



[Binder polymer] 

"*M 

PA-1 
10171] 

Allyl methacrylate (P0O1)/methacrylic acid copolymer (copolymerizatton molar ratio: 80:20) 
Acid value measured by NaOH titration: 1.70 meq/g 
Weight-averaged molecular weight measured by GPC: 48,000 

PA-2 

[0172] 

Methyl methacrylate/ acrylonitrile/ 

N-[(4-suIfamoyl)phenyllmethacryamide copolymer (copolymerlzation molar ratio: 37:30:33) 
Weight-averaged molecular weight measured by GPC: 49,000 

Peveloper] 
D-1 

[0173] An aqueous solution of the following composition with a pH of 10. 



Monoethanolamine 
Triethanolamine 



0.1 parts by weight 
1.5 parts by weight 
4 parts by weight 
2.5 parts by weight 
0.2 parts by weight 
91.7 parts by weight 



Compound of the following fonmuia (1) 
Compound of the following fonmula (2) 
Compound of the following formula (2) 
Water 



NaOaS 




Formula (1) 



Formula (2) 
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HaOzO^ /-COgNa 



Formula (3) 



•COaNa 



10 

[0174] In formula (1), R^^ represents a hydrogen atom or butyl group. 
19 [0175) An aqueous solution of the following composition. 



20 



IK potassium silicate 
Potassium hydroxide 
Compound of formula (3) 
Water 



3.0 parts by weight 
1.5 parts by weight 
0.2 parts by weight 
95.3 parts by weight 



25 



30 



35 



40 



45 



SO 
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[Examples 31 to 50 and Comparative Examples 7 to 9] 
[Coating of photos nsitive layer] 

101701 A coating mixture of the following composition was prepared and coated n aluminum support [AS^] with a 
wire bar so as to give the coated amount after drying shown in Table 5. The coated support was dried at IIS^'C for 45 
sec with use of a hot air stream-type drying apparatus to complete a photosensitive layer 



10 



15 



Coating mixture for the photosensiUve layer Addition-poiymerizabie compound (shown In Table 5) 
Binder polymer (shown in Table 5) 
IR absorber (IR-1) 

Heat-polymerization initiator (shown in Table 5) 

Fluorine-containing nonionic surfactant (Megafac F-177, a product of Dai-nippon Ink and Chemicals. Ina) 

Naphthalenesuifonic acid salt of Victoria Pure Blue 

Methyl ethyl ketone 

Propylene glycol monomethyl ether 

Methanol - , 



1.0 g 
1.0 g 
0.08 g 
0.3 g 
0.01 g 
0.04 g 
9.0 g 
8.0 g 
10.0 g 



25 



30 



35 



40 



45 



50 



^ [Coating of protective layer] 

[01771 On the above photosensitive layer, an aqueous 3% by weight solution of poly(vlnyl akx>hoi) (degree of sa- 
ponifteation: 98 moi%. degree of polymerization: 550) was coated so as to give a coated weight of 2 g/m2 on dry base, 
depending on need. The plate was dried at lOO^C for 2 min. 

[Exposure to negative type photosensitive lithographic printing plate] 

[01781 The negative type photosensitive lithographic printing plate thus prepared was subjected to exposure with 
use of Trendsetter 3244VFS. a product of Creo Inc. equipped with a 40 W water-cooled IR semiconductor laser under 
the conditions of output power of 9 W. outer drum rotation of 210 rpm, exposure energy density at the plate surface of 
100 [U/crtfi, and resolution of 2400 dpi. 

[Development/plate-making] 

[01 791 The exposed plate was developed at 30»C wfth automatic processor Stabton 900N. a product of Fuji Photo 
Film Co., Ltd. whtoh had been charged with the developer shown in Table 5, and finisher FN-6 (a product of Fuji Photo 
Film Co., Ltd.) diluted with tiie same amount of water. A littiographic printing plate resulted. 

[Printing Durability Test for Solid Image] 

(01801 Uthron of Komori Corp. was used as the press machine, and Graph G (N) of Dainippon Ink and Chemicals, 
Inc. was used as tfie ink. The solid area obtained by solid image exposure was visually inspected. The printing durability 
of the plate was expressed by tiie number of runs at which the solid area becomes non-unifonn in density. The larger 
the number is, the higher printing durability is indicated. 

[Accelerated Printing Durability Test for Halftone Tint Area] 

[01811 The same press machine. Lithron of Komori Corp. was used as ttie press machine, and Graph G (N) of 
Dainippon Ink and Chemicals, Inc. was used as the ink. At the 5,000«i print from the start, the tint area of tiie plate 
was wiped with a sponge Impregnated with PS Plate Cleaner CL.2 made by Fuji Photo Film Co., Ltd. to dean tfie ink 
on the plate. Thereafter. 10,000 prints were produced, and the prints were visually inspected as to halftone dot defi- 
ciency. 
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Peveloper in Table 5] 


D-3 • . 




Sodium carbonate monohydrate 


10 g 


Potassium bicarbonate 


10 g 


Sodium isopropytnaphthalenesulfonate 


15 g 


Sodium dibutyinaphthaienesuifonate 


15g 


Sodium ethylene glycol mononaphthyt ether monosulfbnate 


10 g 


Sodium sulfite 


ig 


Tetra sodium salt of ethylenediaminetetraacetic acid 


0.1 g 


Ion-exchanged water 


938.9g 



[0183] As is evident from Tables 3 to 5. the photosensitive lithographic printing plate associated with the invention 
having a photosensitive layer containing a polyurethane resin binder which has a aliphatic cyclic structure which has 
a carboxylic group as a substituent directly or indirectly attached to said structure can provide a printing plate having 
an extremely high printing durability. 

[0184] The photosensitive lithographic printing plate of the Invention can provide a printing plate having an extremely 
high printing durability owing to the use of a photosensitive layer containing a polyurethane resin binder which has a 
aliphatic cyclic structure which has a carboxylic group as a substituent directly or indirectly attached to said structure. 
Further, the photosensitive lithographic printing plate of the invention is suited for scanning exposure with a laser light, 
enabling a high-speed writing and simultaneously achieving a high productivity. 

[0185] The entire disclosure of each and every foreign patent application from which the benefit of foreign priority 
has been claimed in the present application is incorporated herein by reference, as If fully set forth herein. 



Claims 

1 . A photosensitive lithographic printing plate comprising: 

a support; and 

a photosensitive layer. 

wherein the photosensitive layer comprises a polyurethane resin binder comprising an aliphatic cyclic struc^ 
ture which has a carboxyl group as a substituent directiy or indirectiy attached to the structure. 

2. The photosensitive lithographic printing plate according to claim 1 , wherein the photosensitive layer further com- 
prises: 

at least one of a photo-polymerization initiator and a heat-polymerization initiator, and 

a compound having at least one ethylenically unsaturated bond capable of addition polymerization. 

3. The photosensitive littiographic printing plate according to claim It 2, wherein tii polyurethane resin is obtained 
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by the reaction of a compound comprising an aliphatic cyclic structure and two groups selected from carlxjxyl, 
hydroxyl and -NHR^ groups, wherein represents one of a hydrogen atom and a substituted or unsubstituted 
monovalent hydrocarbon group having 1 to 20 carbon atoms, with a dlisocyanata compound. 

4. Th photos nsltive lithographic printing plat according to daim 3, wherein th compound comprising an aliphatic 
cyclic structure and two groups selected fromcarboxyl, hydroxyl and -NHR^ groups, wherein R^ represents one of 
a hydrogen atom and a substituted or unsubstituted monovalent hydrocarbon group having 1 to 20 cartwn atoms 
Is represented by the following 



formula (I) : - 

X— a4cooh)„ 

X (1) 

wherein A represents a (n+2)-valent hydrocarbon group having 3 to 80 cartjon atoms, the (n+2)-valent hy- 
drocarbon group having a substituted or unsubstituted aliphatic cyclic structure; each of X* s represents independ- 
ently one of a hydroxyl group and -NHRi wherein R^ represents one of a hydrogen atom and a substituted or 
unsubstituted monovalent hydrocarbon group having 1 to 20 carbon atoms; and n represents an integer of from 
1to5. 

5. The photosensitive lithographic printing plate according to anyone of claims 1 to 4, wherein the polyurethane resin 
binder 

has an acid value of from 0.1 meq/g to 10.0 meq/g. 

6. The photosensitive lithographic printing plate according to any one of claims 2 to 5, wherein the photosensitive 
layer comprises the compound having at least one ethylenically unsaturated bond in an amount of 5 to 80 % by 
weight based on the total amount of non-volatile components comprised in the photosensitive layer. 

7. The photosensitive lithographic printing plate according to any one of dalms 2 to 6. wherein the photo-polymeri- 
zation initiator comprises a titanocene compound. 

8. The photosensitive lithographic printing plate according to any one of daims 1 to 8, which further comprises an IR 
absorbing agent comprising one of a dye and a pigment both having an absorption maximum in the range of from 
760 to 1200 nm. 

9. The photosensitive lithographic printing plate according to claim 8, wherein the dye is represented by the followina 
fonmula (III): ^ 




wherein represents one of a halogen atom and y^V ; X2 represents one of an oxygen and a sulfur atom; 
U represents a hydrocarbon group having 1 to 12 carbon atoms; R« and R^ each Independently represents a 
hydrocartwn group having 1 to 12 carbon atoms; Ar^ and Ar* each independently represents a substituted or 
unsubstituted aromatic hydrocarbon group; and Y2 ach independently represents one of a sulfur atom and a 
dialkylm thylene group having 12 or less caritwn atoms; R® and R» each independently represents a substituted 
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or unsubstituted hydrocarbon group having 20 or less carbon atoms; R^^, R^^ and R^^ each independently 
represents one of a hydrogen atom and a hydrocarbon group having 12 or less carbon atoms; and represents 
a counter anion. 

0 10. The photosensitive lithographic printing plate according to daim 8, which further comprises onium salts selected 
from the group consisting of todonium salts, diazonium salts and suHbnium salts as the radical polymerization 
initiator. 
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